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Articles and Statements

Implementation of Mobil IT Solution in Management of the Enterprise

Yuriy I. Dreizis 2.7, Irina V. Grigoryan b, Nadezhda E. Kazakova @

aSochi State University, Russian Federation
bLtd company "AD — technologies in management”, Moscow, Russian Federation

Abstract

Use of mobile devices for performance of corporate tasks becomes more and more
widespread way of increase in overall performance of the enterprise. Need to accelerate
considerably and to effectively organize work of all organization is the main objective of use of
technologies of corporate mobility. For this purpose, it is necessary to choose information network
(mobile network operator), mobile devices, and means of authentication of the user (for safety of
data).

The analysis of opportunities of use of mobile technologies and technical means in
production and administrative activity of the enterprises was a research objective.

The analysis of cover zones and tariff plans of various operators of cellular networks was
made for definition of opportunities of implementation of technologies of corporate mobility on the
example of the territory of Krasnodar region. The most suitable suppliers of cellular
communication in the region were also defined.

The analysis of the technical means necessary for realization of mobile solutions and the
analysis of means of authentication of users, which allow providing data protection from strangers
was executed within the research.

It is shown that use of mobile technologies in management of the companies will expand
functionality of business processes at the enterprise, will promote increase in overall performance,
growth of competitiveness.

Keywords: corporate mobility, mobile technologies in business management

1. Introduction

Many large companies try to avoid formation of paper documents, to provide remote tracking
of the tasks (stages of tasks) which are carried out by employees and to increase efficiency of the
performed works now. Various enterprises, which are engaged in service and repair of highways,
railroads, power plants and power lines, gas-and oil pipelines, etc., can be carried to such
organizations. Important quickly and accurately to give tasks to workers of the serving and repair
crews, to trace stages of performance of repair work in real time in such companies.

* Corresponding author
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Emergence of new mobile operating systems, such as, for example, Android and iOS and also
emergence of mobile devices which function on their basis (smartphones, tablets, iPods, etc.) gave
the chance to realize new corporate opportunities in modern economy and administrative activity
which are based on technologies of mobility.

Realization of corporate mobility allows employees of the companies to get access to
information space of the enterprise, to its corporate information systems and resources, systems
and resources of decision-making by means of tablets and smartphones in a cover zone of
information network (Ladyzhenskij, 2019).

Introduction of these devices in a daily corporate governance practice was promoted also by
ampler opportunities for use of high-speed broadband information networks. Information transfer
speeds and in the Internet increased in networks of cellular communication in recent years on
several orders.

The list of staff of various companies for whom mobile access to information resources of the
enterprises became necessary in recent years considerably increased:
heads and managers of all control links;
marketing specialists, to logistics and other business processes at the enterprise;
employees who are engaged in maintenance and repair of various equipment;
security service specialists of the enterprises;

o the staff of divisions of technical assistance (repairing or surveying the systems of electro-
and water supply, heating, gas supply, etc.);

e other employees.

In production and administrative activity of the enterprises of appropriate technologies of
mobility, it is possible to carry to positive factors of use:

« efficiency of response of employees and directors to the arising external and internal
production and administrative inquiries;

- increase in speed and quality of realization of separate business processes;

» document flow acceleration, especially with remote workers and divisions;

« possibility of performance of business processes by the field and mobile employees
(for example, mobile teams of maintenance) who are out of the enterprise;

« use by employees in the course of operation of own mobile devices owing to what at the
enterprise parallel IT infrastructure of the enterprise in an information field of the enterprise, other
can be created (Gavrilov, 2019).

Use of mobile technologies will allow providing, for example, for workers of maintenance and
repairing at the enterprises power- gas-heat and water supply:

- submission of requisitions for materials and equipment necessary for work;

- expeditious obtaining orders on performance of work and necessary technical
documentation (electric circuits, plans, floor-by-floor plans of communications, etc.);

- creation of reports from the place of accident before work, etc.

Typical business process of performance of work, based on mobile technologies, is given in
Figure 1.
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Fig. 1. Business process of performance of work, based on technologies of remote access to an
information system of the enterprise

2. Materials and methods

Mobile technologies actively develop today and begin to be used actively in administrative
activity in the most different fields of economic activity, in management of economic processes.

Research objective is the analysis of opportunities of use of mobile technologies and technical
means in production and administrative activity of the enterprises.

Object of research is:

- the analysis of technical means for realization of mobile solutions, i.e. the analysis of tablets,
ete. IT devices;

- the analysis of tariffs of mobile operators (the operators working across Russia and in the
CIS countries are chosen);

- the analysis of means of authentication of users which allow to provide data protection from
strangers (two options of data protection are chosen: digital signature, NFC tags).

The statistical data given the cellular companies about cover zones and tariffs, data on the
prices of mobile devices of the leading retail chain stores were used in the course of the research.

3. Results

The Analysis of the Fixed Technical Means and Tariffs of Cellular Communication for
Realization of Mobile Solutions

3.1. Analysis of tariffs of networks of cellular communication

Access for users to corporate information infrastructure of the enterprises and the
organizations, to technologies of mobile commerce, mobile content, to resources the Internet is
carried out by means of mobile devices based on information networks of standards 3G and 4G in
recent years.
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All operators working across Russia and the CIS for the choice of a tariff were analyzed.

The analysis of tariffs is carried out on the example of the cellular companies working at the
territory of Krasnodar region of Russia as tariff plans of the same operators differ in different
regions.

The following parameters were the main criteria for selection of a tariff plan:

e the tariff is intended for work on the Internet;

e area of a covering of network of the operator;

e existence of standards 3G and 4G;

e use cost.

It is necessary to define whether information network of the operator covers the necessary
territory precisely to define a possibility of implementation of corporate mobility in the company.
It is important to analyze coverage maps of the territory the chosen operators and to define the
most suitable supplier of cellular communication for this purpose.

Coverage maps of mobile network operators in the territory of Krasnodar Region are
submitted in Figures 2-6 (Karty pokrytija sotovyh operatorov).
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It should be noted that the majority of tariffs have different tariff plans and additional
functions, and it influences the price in turn.
Tariffs of the following operators are presented in Table 1: Megaphone, Beeline, MTS, Tele2,
Yota. These companies work through the whole country and are the main suppliers of cellular

communication in Russia and the CIS countries.

Table 1. Analysis of tariffs of cellular communication (Karty pokrytija sotovyh operatorov, 2019;
Oficial'nyj sajt operatora MegaFon, 2019; Oficial'nyj sajt operatora Bilajn, 2019; Oficial'nyj sajt
operatora MTS, 2019 Oficial'nyj sajt operatora Tele-2, 2019; Oficial'nyj sajt operatora Yota, 2019)

Name of Basic structure
the Name Tariff plan Internet of a set In addition Cost,
of a tariff p traffic SMS, piece Calls, rub/month
operator p min
Specialist 7 G‘t_> 300 300 - 450
Expert Unlimited 300 600 - 700
Business tariff UIni[.err.letd MezaFon Antibreaki
" " nlimite egaFon Antibreaking,
Operate Manager Internet 500 1000 mobile cloud 1000
Megafon Head Unlimited 1000 2500 MegaFon Antl-breakmg, 1600
Internet mobile cloud
S 5Gb - - - 350
Corporate M 10Gb . - - 500
Megafon
Online L 20 Gb - - - 890
XL 40 Gb - - - 1290
Foreine for 6 Gb 6 Gb - It is connected separately 390
Beeline gucsinge s;) 12 Gb 12 Gb - - It is connected separately 600
30 Gb 30 Gb - - It is connected separately 1200
10 Gb - - - 450
MTC Business _ 20 Gb - - - 550
Smart Unlimited _ _ _ 80
MTC Internet 5
Cloudy storage 50 Gb,
For the tablet ) 10Gb } _ antivirus, the protected 00
data transmission (at 4
choice)
XS 3 Gb 50 300 250
. S 15 Gb 100 500 Unlimited calls by all 370
Tele2 My Business M 25 Gb 200 1000 Russia on Tele2 550
L 35 Gb 300 2000 850
7 Gb = = = 255
Yota _ 15 Gb - - - 305
Yo for the tablet 30 Gb - - - 355
50 Gb - - - 405
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3.2. Analysis of mobile devices

The market of modern mobile devices is various. The set of additional functions, such as
work with graphics, the system of navigation, photo and video filming have new generations of
tablets and smart-phones.

As the main objective of the mobile device is distant work with employees (obtaining reports,
tracking of stages of works, etc.), the tablet compatible to mobile version of the corporate program
and having low cost is required. For the analysis of the market of tablets, the following criteria were
chosen:

« memory size up to 8 GB as work of the main corporate application does not require the
large volume of memory;

Android operating system. This OS was chosen as has the following advantages: ease of
development of software, a possibility of increase in memory (SD card), it is easy to adapt any
applications for OS;

« low cost.

Low price of mobile devices in combination with acceptable technical requirements was
priority criterion and was focused on financial opportunities of many enterprises.

The tablets meeting the above-stated criteria are presented in Table 2.

Table 2. Analysis of tablets

Name of model Operating system RAM size Internal Communication Price, rub.
memory module
Prestigio .
MultiPad Wize Android 7.0 1Gb 8 Gb 3G, LTE 5490
Samsung .
Galaxy Tab A Android 5.1 1.5 Gb 8 Gb 3G, LTE 9990
Digma Optima 8100R Android 6.0 1Gb 8 Gb 3G, LTE 4590

3.3. Analysis of means of authentication of the user

Two options of data protection were chosen: the digital signature and NFC tags for the

analysis.
NFC tags

NFC tags have a big range of application now: cash cards, possibility of contactless payment,
etc. This means of authentication represents the microchip. It allows placing it in any convenient
subject (for example, a charm, a bracelet, etc.).

The main advantage of a NFC tag is that it works without food. For activation, it is necessary
to place a tag in a certain range (several centimeters from the active device, for example, of the
tablet or the smartphone). Therefore, it can be used on objects, which have no Internet access.
In addition, it is worth carrying their low price to advantages of these tags. It is allowed even to the
low budget organizations to use this means of authentication (NFC-metki, 2019).

Tags without a possibility of rewriting of data for authentication of staff of the enterprise are
necessary. It is necessary for prevention of gaining access to data of strangers.

The analysis of types of NFC tags is presented in Table 3.

Table 3. Analysis of NFC tags

Tvoe of tags Possibility of The volume of the | Data transmission
yP & rewriting of data stored data speed
Type 1 Yes 48 b 106 kbit/s
Type 2 Yes 4 Kb 106 kbit/s
Type 3 No 4 Kb 212 kbit/s
Type 4 No 32 Kb 106-424 kbit/s
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The main advantage of NFC tags is that it is possible to work with them without the Internet.
These tags will be suitable for the hilly terrain, lowlands when performing inspections and repair
work on power supply networks, gas pipelines, etc. objects since often there is no communication.

Digital signature

The Digital Signature (DS) is the main way of authentication of the user. This way of data
protection is widely used in all fields of activity. The main advantage of DS is exact identification of
the user, however It should be noted that use of this way of information security is impossible
without Internet access, i.e. the digital signature cannot be used at the enterprises which do not
have access to network.

Digital signature should refer annual certification of each user to shortcomings. Certification
of one user will cost the organization 1500 rubles for the minimum tariff.

4. Results

Mobile solutions, which are proposed for management of separate business processes of the
enterprises, have to rely on implementation of the following main requirements:

- they have to be independent of the platform of the mobile device and of that information
platform on the basis of which the information management system works with the enterprise;

- they have to provide continuous synchronization of the used mobile devices with the
information management system by the enterprise;

- providing safety requirements is necessary at information exchange of remote mobile
devices and the enterprises.

In addition, of use of mobile technologies and mobile technical means in production and
administrative activity of the enterprises will become:

- improvement of the business processes realized at the enterprise and processes of planning
of the works performed far off,

- ensuring interaction with the systems of information exchange at the enterprise;

- timely obtaining necessary and authentic data on the performed works and also fast
adoption of management decisions at distant work;

- ensuring functioning of information security systems of the enterprises and also the used
applied software solutions (especially for the enterprises of the enterprises of the sphere of life
support of the population and the state),

- reduction of terms of performance of production works and increase in their quality, etc.

The following conclusions because of the analysis of opportunities of use of mobile
technologies and technical means in production and administrative activity of the enterprises were
drawn:

e it is more favorable to get the tariff plan "Business of Smart" of the operator of MTS, or the
tariff plan "Yota for the tablet" of Yota operator (depending on necessary quantity of Internet
traffic) for transfer of packages of data). These tariffs were chosen for the following reasons: they
have no additional "unnecessary" functions (an antivirus, unlimited calls, etc.) which increase tariff
cost; relative low cost (in this case MTS concedes to Yota); these tariffs are developed for work with
tablets;

o for performance of the tasks set by the organization, employees need to report on stages of
the performed work. The following tablets were chosen: Digma Optima 8100R, Prestigio MultiPad
Wize as performance of these operations in the mobile application does not require large volumes
of random access memory. These tablets have 1 GB of the RAM and 8 GB of ROM. These tablets
were chosen since they belong to the category of the budget devices (the tablet price up to 10000).
Samsung Galaxy Tab A also belongs to this price category, but it is significantly more expensive
than the chosen tablets, and on characteristics has no considerable differences;

« this way of authentication of the user is unprofitable for the low budget organizations and
the enterprises (in the first case) working in the hilly terrain (in the second case) as certification of
employees needs to be made for use of the EDS annually, and it is possible to carry out
authentication only at connection to the Internet.

A choice was made in favor of a NFC tag in this case as:

- it is got once;

10
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- gives possibilities of authentication in places without Internet access;

- the tag is much cheaper than the digital signature.

It is necessary to choose NFC tags of the 3rd and 4th type for authentication of users since
tags of these types are not available possibilities of rewriting of data.

5. Conclusion

Criteria for selection of means for realization of mobile solutions were designated in a
research. The analysis of the market of cellular communication and tablets was carried out.
In addition, ways of information security from strangers (NFC tags and the digital signature) were
considered.

Realization of mobile solutions at the enterprise allows to monitor remotely performance of
work in real time by means of the tablet (access to the Internet is for this purpose necessary).
The staff of the enterprise can receive far off new tasks, quickly report on the performed work, note
work stages, etc., having Internet access. It allows to accelerate considerably and to effectively
organize work of all organization since leads to reduction of expenses of time for performance of
certain functions (for example, on delivery/receiving tasks, petition of participants of process, etc.).

Use of mobile technologies in management of the companies will expand functionality of
business processes at the enterprise, will promote increase in overall performance, growth of its
competitiveness.

Results of researches were used at the organization of information exchange of repair crews
with the information management system by the “Kubanenergo enterprise” of JSC “Rosseti”.
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Analysis of the Features of the Implementation of Smart City Concept in Russia
Tamara L. Salova 2-*
aSochi State University, Russian Federation

Abstract

The article studies the concept of Smart city, which relies on the introduction of a set of
technical, communication and information solutions into the infrastructure of a modern city in
order to ensure a high quality of life for the urban community. The analysis of the specifics of
developing a strategic line for the implementation of this concept in Russia is carried out.

Keywords: smart city, comfortable urban environment, transport infrastructure, landscape
architecture, organization of public spaces.

1. Introduction

Smart city has undergone a number of significant transformations over the past two decades:
from the creation of the idea, the definition of concepts and the introduction of individual
fragments in various cities of the world to the implementation in quite a full range in the city-state
of Singapore. It should be recognized, that the concept of Smart city is still not fully developed.
Each of the cities in the world, which is included in the rating of Smart cities develops this idea in
its own way. Each of the cities has its own specifics of the embodiment.

Based on the ratings of four independent companies from different countries: Forbes, PwC,
Juniper Research (international Agency for marketing research) and EasyPark (Swedish
IT-company) — the «five» of the smartest cities in the world (Vedomosti.ru, 2019):

1. Singapore, the main element of which is street traffic — it's smart traffic lights that
minimize the number of congestion, road sensors that measure the density of traffic flows, smart
Parking, with a centralized base of vacant seats and, finally, the first batch of unmanned vehicles.
In Singapore, the idea of Smart city is implemented within the framework of a larger program
Smart nation (2006—2020) in five main areas: smart planning; smart environment; smart real
estate; smart living; smart mobility (transport infrastructure). Naturally, all these areas are based
on fairly advanced information and communication technologies and solutions. Singapore can be
seen as a modern, far-reaching standard of implementation.

2. London, with smart Parking, application-Navigator for the selection of optimal modes of
transport, payment system for the right to use the car in a busy area, investment in the bus
network, etc.

3. New York, known for advanced security systems and optimization of traffic flows, as well
as distinguished by intelligent street lighting and intelligent garbage bins.

* Corresponding author
E-mail addresses: salova@mail.ru (T.L. Salova)
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4. Barcelona, which implements large-scale environmental projects — the introduction of
renewable energy, cost-effective irrigation systems, air pollution noise sensors and fixing water
losses.

5. Copenhagen, with a developed infrastructure for Cycling, equipped with sensors for
traffic jams and air pollution, as well as the promotion of Smart solutions for home management
and lighting.

Russia has its own way of entering the information civilization, one of the aspects of which is
the concept of Smart city. It is interesting to analyze the specifics of the development of a strategic
line of implementation of this concept in our country.

2. Discussion

In July 2017, the state national program «Digital economy of the Russian Federation»
(Program «Digital economy..., 2017) was approved, one of the priority directions of which is the
integration of innovative technologies into the infrastructure of cities that improve the
environment of comfortable living.

The Ministry of construction and housing and communal services has developed the Project
«Smart city», which was launched in Russia in 2018 in a pilot mode, and since 2019 has become
mandatory in the framework of two national projects — «Housing and urban environment» and
«Digital economy». As part of the Project, the Ministry intends to systematize existing IT-solutions
for the formation of a comfortable urban environment and develop mechanisms for their
implementation throughout the country. The Ministry will use the achievements of the Russian
state atomic energy Corporation «Rusatom», the Russian state Corporation for the development of
high-tech industrial products for civil and military purposes «Rustekhnologii», and the Russian
company for the development of the nanoindustry «Rusnano». The project includes the
management of transport and pedestrian flows, the organization of a comfortable and safe
environment, Smart housing and communal services, the introduction of digital technologies in all
areas of the urban economy to ensure the quality of life in Russian cities.

One of the main points of the creation of Smart cities is strategic planning, considering the
city as a single system that combines a variety of factors of development. We should emphasize
information and communication and intellectual technologies, progressive improvements in all
spheres of public life, including not only the economy but also education and culture. At the same
time effectively use the social and environmental potential of the city.

A truly Smart city is, first of all, a city of Smart decisions based on the strategic thinking of
the subjects that determine the vectors of development of the territory. The following can be
considered healthy trends:

—organization of dialogue of managers with scientists, business-communities, local
authorities, progressive youth;

—attraction of investors, their selection, support of those who are focused on resource-saving,
environmentally safe production;

—support of the enterprises producing innovative products and providing employment to
local skilled professionals.

We can identify the basic parameters that characterize the concept of Smart city —
is adaptability, intellectualization and focus on lifestyle. Smart city should be environmentally
friendly, safe, open wide opportunities and provide the most comfortable life.

The national center of Informatization (NCI) is engaged in development of standards of
Smart cities of Russia. A single center is necessary for coordinated work on a variety of projects, the
number of which and the interest in it is growing every year. Development of standards and
common criteria allows to generalize knowledge, combine efforts and ideas, accelerate
construction, of course, provided, that the standards are dynamic and ready for changes in the
implementation process (Namiot, 2016).

Projects of Smart cities, developed in different countries, differ from each other, have their
own specifics, taking into account the economic, natural and social characteristics of a country.
But the main functional areas, that are present in all projects, including Russian ones, are as
follows:

13
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—smart economy;

—smart mobility;

—smart urban environment;

—smart energy, smart water and gas supply;

—smart home and smart living;

—smart people.

Let us dwell on each of these areas.

Smart economy is, first of all, to attract investors. Here, it is important to select those
investors whose projects will be environmentally friendly, safe and innovative. Unfortunately, there
are cases when investors work not so much for the benefit of the city, but for the extraction of
maximum profit. It is essential that investors of innovative production satisfy, first of all, the
population of the city, and not just looking for sales channels.

When developing criteria for assessing Smart cities and building ratings, one of the leading
positions is well-organized mobility and intellectualization of transport systems. Of great
importance is the introduction of new modes of transport: cars with low emissions, monorails,
high-speed trams. It is important to take into account the natural features of a city, for example,
Copenhagen is considered the most «bicycle» city in Europe, and in Belgorod is the rehabilitation
of the trolley as an environmentally friendly mode of transport.

The organization of the surrounding transport space is also important. This can be Smart
parking with a centralized database of free places and traffic lights with intelligent switching mode,
minimizing the number of congestion, air pollution and noise level sensors installed in particularly
busy parts of the city. It is mandatory to take into account the aesthetic aspects of the design of the
roadside area: stops, decorated with non-standard creative solutions, for example, all stops of the
city can be in the form of bright, beautiful fruits or with light music benches. There can be
thousands of options — the main thing that it became a habit.

Particular attention should be paid to the culture of driving and the culture of urban
transport with the introduction of new forms of interaction with passengers, for example, the
introduction of trams-cafes, as in Helsinki, or trolleybuses-cafes, as in Belgorod. Among the
priorities is a significant improvement in the payment system.

Smart urban environment is, first of all, the surrounding nature and architecture, which are
in the most harmonious ratio. Natural objects should be considered as eco-friendly design
solutions with aesthetic and health-improving character. Architecture, ideally, should fit into the
landscape design and match the appearance of the city as a whole.

Landscape architecture is the architecture of open spaces. Only landscape architecture and
landscape design can solve a complex of problems associated with the formation of a truly
comfortable space around a person, harmoniously combining artificial objects and natural
components. The scope of landscape architecture includes landscape art, landscaping and
improvement of residential areas, streets and roads, urban centers, industrial areas, historical sites,
protected areas.

Architectural solutions are a certain ideology, brand, symbolism of the city, as well as beauty
and originality. Architectural solutions are durable, so they require more reasonable study and
protection from errors. Smart urban environment is Smart lighting, Smart waste management,
video surveillance and security.

In Russia, the priority project «Formation of a comfortable urban environment»
(Government.Ru, 2016). The passport of the priority project was approved by the Presidium of the
Presidential Council for strategic development and priority projects in November 2016.

The comfort of the city for its residents is determined by factors such as:

—transport accessibility;

—walking services;

—availability of facilities for all categories of citizens;

—organization of public spaces;

—convenient layout of the street network.

In other words, a comfortable urban environment is a space that is maximally adapted to the
needs of citizens. Public spaces include: squares, squares, embankments, pedestrian streets,
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courtyards, children's and sports grounds. In the improvement of these spaces, great importance is
attached to the residents of cities and public organizations.

Smart housing and communal services are Smart meters of energy consumption, water
consumption and gas, emergency management, innovative methods of water purification, the
process of joint production of electricity and heat, renewable generation of energy.
The introduction of intelligent centralized networks in real time, the creation of a single city map of
ground and underground facilities with the control of individual territories — is not a complete list
of priorities. Well-coordinated work of managers and officials with self-government bodies is of
great importance here.

Smart urban environment can not do without the implementation of projects of Smart homes
and smart living in them. It is possible to distinguish the following types of work in this direction:
identification and support of the construction organizations using the latest technologies in the
field of building materials and finishing of houses, popularization of technologies of construction
and service of so-called Smart houses. We can not do without friendly neighborly communities that
ensure the safety of living, solve their own small household problems, assist in the socialization and
education of the younger generation.

And finally, Smart people who define a new quality of life. People of the Smart city should be
ready for innovations, have a high degree of responsibility, be able to solve modern scientific and
technical problems, have the ability to think outside the box and quickly, maintain standards of
behavior and accommodation. To achieve these goals, it is necessary to create a creative
environment on the basis of clubs, exhibitions, cultural centers. And another position of the Smart
city is a Smart conflict-free modern family focused on a healthy lifestyle and moral education of
future residents of the Smart city.

In the ranking of Smart cities of Russia, Moscow has been ranked as the leader in the number
of innovative sites (36 sites), the number of electro-filling stations, cameras of State Road Safety
Inspectorate, companies providing services of car sharing. Also in the capital there are the best
transport cards, public Services portal, unified medical system of EMIAS and good coverage of the
city with public Wi-Fi systems. Innovative technologies of Moscow are exhibited in the pavilion
«Smart city», which opened at the Exhibition of achievements of the national economy in 2016.

In second place is St. Petersburg with 24 objects of innovative infrastructure. The Northern
capital has approximately 0.62 wireless Internet points per square kilometer. The number of
electric filling stations is second only to Moscow.

The two capitals are undoubted leaders, mainly due to the availability of sufficient budgets.
Less budget Kazan and Yekaterinburg occupy the third and fourth places. Stand out a large number
of electric gas stations. Kazan has 19 innovation infrastructure facilities, the largest IT-Park and
one of Europe's largest Technopark. Yekaterinburg broke the record for the number of ATMs:
3.23 ATMs per square kilometer.

The poor quality of the urban environment is mainly associated with limited local and
regional budgets for improvement, frequent misuse of resources and corruption. Currently, the
organization of a comfortable urban environment is one of the most important large-scale state
development programs in Russia (Petrina, 2017).

Sochi, being the largest resort city, cultural and national center of the black sea region, claims
to be among the ten Smart cities of Russia. The development of the tourism cluster is especially
important, because it does not require large financial investments and therefore under the power of
small businesses (Zhertovskaya, 2018). Intellectual and cultural tourism can give impetus to the
development of all infrastructure of the resort city.

3. Conclusion

In Russia, intensive work is underway to introduce the concept of Smart city not only in the
largest well-funded cities, but also in small towns and settlements. Despite the list of mandatory
areas of development that meet international criteria, each city in Russia has so unique features of
development that can claim to be a work of art with its own corporate lifestyle, urban planning and
landscape design.
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Abstract

The work is devoted to the development of a general algorithm for the dynamic management
of the activity of the service of the physical protection of information in the ASDP. For the effective
implementation of the activities of the service of protection offered a universal flowchart of the
psycho-heuristic program for the formation of directories of malicious actions, protection tasks and
remedies. Regular use of the psycho-heuristic program in the service of protection provides the
following: 1) training of the service of protection; 2) actualization of existing directories: malicious
actions, tasks and remedies.

Keywords: physical protection of information, psycho-heuristic program, probability of
malicious actions, means of protection, information protection service.

1. BBengenue

K Hacrosamemy Bpemenu koHuennus OJIY samwuroii mndopmarnuu B ACO/] pazpaborana
JIOCTATOYHO TIOJTHO U cTpoiiHO. OCHOBHBIE TOJIO>KeHUs e€ wusjokeHbl B ([epacuMeHko,
MuocinaBckas, 1997; I'epacumenko, Maiok, 1997; Simavoryan et al., 2018; [ToHomapeHko, 2010;
ABepueHKOB, PbITOB, 2016). OCHOBY pa3BUBAaeMbIX 3/I€Ch ITOJIOKEHUH COCTABJISIET YTBEPIKIEHUE,
4TO ymnpaBiieHue ciy:k00i oxpanbl ACO/] sABjsfeTcs YacTHBIM CJIydyaeM YIpaBJeHUs 3alluTou
vnapopmaruu B ACO/l. Iloatomy CTpyKTypa U cOAep»KaHHe IPOIECCOB YIIPABJIEHUSA
JIeATETbHOCTHIO OXPAHHOH CITY:KOBI 3alIIUTHI JOJIKHBI ONPEAEIATHCS HA OCHOBE OOIIMX KOHIIETIHI
yOpaBJieHHus B OOJIBIINX OPraHU3AIMOHHO-TEXHOJIOTHYECKUX cucteMax. CTpykTypa o0Iero
QJITOPUTMAa JAWHAMUYECKOTO YIPABJIEHUA JeATEJBHOCTHIO CIYKObI (U3UYECKOU 3aIlUThI
nHbopMaruu npuBoauTcs Ha Pucynke 1. CireyeT MOgYEPKHYTh, UTO B OCHOBE QJITOPUTMA JIEKUT
MOHATHE TMOJIHOTHI (QYHKIMN 3alUThl UHQOPMAIMU C TOYKU 3pEHUS OXPaHHBIX (GYHKIIUH,
BBITEKAIOIINX 13 OOIINX ITOJIOXKEHUH, chopMyTMpOBaHHBIX B pabore (Simavoryan et al., 2015),
a UMEHHO: TpeAyIpPEeXIeHUsA JIOCTyna 3JI0YMBIIUIEHHUKA B 30HY B3all[UThI; IPEAyIPEKIEHUE
HECKPBITHOTO HaJUuusA OO0BEKTa 3allUThl B 30HE 3alUThI, MpPeAyNpeXJeHUe COBepIIeHUs
3JIOYMBIIIJIEHHOTO JIEHCTBUA B 30HE 3aIlUThI, JIOKAIM3AIUA 3JIOYMBIIUIEHHOTO JEUCTBUA U
JINKBUZIALINA TTOCJIE/ICTBUH 3JI0YMBIIIIEHHOTO JIEUCTBUA.
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2. Pe3yabTarsl

MepmaHeHTHOE CONPOBOMALHHUE ACATENBHOCTH CNYIKOBI PUINUECKON 3aLMTBI

KoHTponb Perucrpaums PerynvposaHue Mackupoeka Beepgenue
goctyna AOCTYNa Ha AocTyna Ha OeATeNbHOCT M3BBITOYHOCTH
Ha TEPPUTOPHID TEPPUTOPHIO W cnyKBbl B JeATeNbHOCTh
TEppUTOP ACOAO ACOA ACON cnysbel ACOA
wio ACOL

Mpu HaNKUYKMKM ONACHOCTU

CurHanusaums o PearvpoBaHue Ha NokanuzaumAa
3N0YMBILNEHHOM 3N0YMbIWWNEHHOE 2N0OYMBILLIEHHOIO
AEHCTBMMK aencTemne NenCcTBnA

an Hanu41K HE NOKaNM30BaHHOMD 3N0yMbIWWNEHHOTO ﬂ.eﬁCTBHFl

CoBeplieHCTBOBaHKWE
MEXaHW3Ma AEATENBHOCTH
cnybbl GU3MYECKOR
3dWKHTERI

JIMKBMAELMA NOCNeACTBUI

Puc. 1. CtpykTypa 0011ero airopuTMa JUHAMUYECKOTO YIIPABJIEHHUS IEATEIHHOCTHIO CITYKObI
dusnueckoil 3amuTel HHGOPMAIUU

B cratpe C.2JK. CumaBopsiHa (Simavoryan et al., 2018) chopmysupoBaH nepedeHb 3a7ad 10
MIOCTPOEHUIO MHTEJUIEKTYAJIbHBIX CHCTeM ¢dudnuyeckor 3amuThl nHbopmanuu B ACOJ] Ha 6ase
CUCTEMHO-KOHIeNTyaJIbHOTO mojixoza. ChopMynrpoBaHbl IepedHr (QYHKUIMN W 33/1a4 3aIIUTHI
Uit oXpaHHOW caykOb1 ACOJ] ¢ 1eabl0  OCYIEeCTBJIEHUS OIEePaTUBHO-UCIETIEPCKOMN
JleATeTbHOCTH. PazpaboTaH aiIrOpuTM 3a7jaud BRIOOpA 33/1a4 3aIUTHI, TIPAKTUYECKOE TPUMEHEHNE
KOTOPOU 3HAUUTETBHO MOBBICUT 3(PDEKTUBHOCTD IeATEeIbBHOCTH OXpaHHOU ciryk061 ACO/I.

Tak, manpumep, B crathe B.H. Kocrtuna, A.C. Boposckoro (KoctuH, BopoBckuii, 2016)
paccMoTpeH WHQOPMAIMOHHBIA NOJAX0Z, K (OPMUPOBAHUIO OPTraHU3AIMOHHBIX CTPYKTYD
3JIEMEHTOB cucteM ¢usnueckol 3anuTsl HHGopmanuu. CyTh 3TOTO MOAX0/AA 3aK/II0YAETCS B TOM,
YTO Ha pybeKax MPOHUKHOBEHUS HAPYIIUTENIEH CPEICTBA, OCYIIECTBIISIONINE KOHTPOJIb JOCTYIIA B
30HBI 3AIIUTHI 10 KOJTUYECTBEHHOMY COCTaBY, OOBEIUHAIOTCSA B TPYIIIBI TAKUM 00pa3oM, 4TOObI
MOJIYYUTh OINTHMaJbHOe O00befMHEeHHe 3THUX CPeACTB 10 MPUHIUIY PpaBHOMEpPHOU
MHGOPMAITMOHHOW HArpy3KH Ha 3JIEMEHTBI yIpaBJiieHUs (QU3NUecKOW 3amuThl. TakoW IMOAXO.
obecrieynBaeT IPUCIOCOOJIEHHOCTh CHCTEMBI YIPABJIEHUSA B YCJIOBUAX HEOIPE/IEIEHHOCTH
3JIOYMBIIILJIEHHBIX AEUCTBUM.

ITepen ciy:x601 pU3HMIECKON 3alUTHI MH(OPMAITUU BCET/A CTOUT 3a7jlauya KOPPEKTUPOBKU U
COBEPIIIEHCTBOBAHHSA IUIAHOB W MEXaHU3MOB 3amuThl HHpopManuu. HeobxoaumocTb
KOPPEKTHUPOBKH U COBEPIIIEHCTBOBAHUS IJIAHOB M1 MEXaHU3MOB CBSI3aHA C BOSHUKHOBEHHEM 0CO00
ONAaCHBIX U OINACHBIX cUTyaruil. IIpy HACTyIJIeHUM 3THUX CUTyallMll HeoOXOJUMO HeMeJ[JIEHHOe
BMEIIATEJbCTBO CIYKOBI 3alUTHI. XapaKTEPHBIM JJI TaKUX CUTyalui Oy/eT ocTphbId JedUIur
BpPEMEHU U OTCYTCTBHE BO3MOXKHOCTEH BCECTOPOHHETO U IVIyDOKOro aHaim3a cutyanuu. [losromy
HeoOX0/IUMO 3a0JIarOBpeMeHHO U JKECTKO perJlaMeHTHUPOBATh Bce JIEHCTBUSA, OCYIIECTBJISEMbIE
CITy>K00M 3aIIUTHI M KOHKPETHBIX CIEeNNAINCTOB, HEIIOCPE/ICTBEHHO YUACTBYIOIIUX B JIOKAJIU3AIUN
Y JINKBU/IAIUU HECAHKIMOHUPOBAHHOTO BTOp:KeHUsA. IIpu 5TOM, Kak IIpaBujo, B 0cO00 OMaCHBIX
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cuTyanusax OyZeT WMeTh MeCTO IICUXOJIOTHYEecKOoe HampsikeHue. [loatomy misi obecrieuyeHUs
JIOCTAaTOYHO BBICOKOU HAJIEKHOCTU TNPHUHATHUS pelIeHHH, IesiecooOpa3HO Ha pabouymx MecTax
CTy>KOBI 3aIIUTHI UMETh CXeMy JEeHCTBUUA B BUJIE CTeHJa, IPUBEIEHHOTO Ha PucyHke 2.
[Ipu aHaIM3e OMacCHBIX CUTyalWd AedUIUT BpeMeHH B 00IIeM ciydae OyZieT MeHee OCTPBIM,
IIOATOMY MOJKHO OyzAer IpoBecTd Oojiee TUIyOOKWH aHAJIW3 CHUTYallMd, XOTs BPEMEHH Ha eé
JIETAUTbHBIN aHaIN3 MOXKeT U He ObITh. C IEeIbl0 perjamMeHTalluu JEeHCTBUH U CHUDKEHHUS
OTPUIIATEIbHBIX BO3/IEHUCTBUN IICUXOJIOTUUECKON HAMPSKEHHOCTH MOKET OBITh KCIOJIb30BaHA
0J10K cxeMa, BO3MOXKHasI CTPYKTypa M coZieprKaHrue KOTOPOU Ipe/icTaBIeHbl Ha PucyHke 3.

TP BOBHUKHOBEHNM OCOBO OITACHBIX CUTYALIMI

[IpoBepp [IpruMu HEOTIOKHBIE JHonoxu
JIOCTOBEPHOCTh MepBI PYKOBOJCTBY
MOJTYy4YECHHOU

uHpopmanuu

Puc. 2. CI)opMa CTeHJa AJId obecrieueHus IIPUHATHUA peH_IeHI/Iﬁ B 0¢000 OITaCHBIX CUTyaluAax

YGSI[I/ITCCB, TIPaBUJIBHO JIM BbI MOHSJIM CUTYallUIO

¥

Ipenynpenute o CUTyalu COTPYIHUKOB CITyXKObI
3aIIUTHI

JHeiicTByiiTe
10 CTEHILY #
«Ocob0o
omacHast B
peMeHn
CUTYaIHs» et OueHute uMeromieecs: BpeMs Ha peleHue

W3y4nTe BCIO HMELLYI0Csl HHPOPMALIMIO O Haiite 3ananue B
CUTyalluU AHAJIUTUYCCKYIO
rpymmy Ha

IIPOBEJICHHE
HEOOXOIUMBIX

OreHnTe, TOCTATOYHO JIH JTAHHBIX JIIS pacdcroB
YBEPEHHOI'O IPUHATHS PEILICHUS

1

ITpumuTe HEOOXOIUMBIE PEICHUS

v

Jlonoxure pyKoBOJCTBY

Puc. 3. byiok-cxema aHaIM3a OMACHBIX CUTYAITUH
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B pa6orax TI'.A. ITomoBa, C.B. Besnosa, A.B. MenbaukoBa (besos, ITonos, 2005; besos,
MebHUKOB, 2014) pellaercs 3ajjada MOJEIUPOBAHUS IPOIECCOB UM CUCTEM (DU3UUECKOU
3aIHUIIEHHOCTH O0BbEKTa 3allUThl. 3JIOYMbBIIUIEHHOE IPOHUKHOBEHHE Ha OOBEKT 3allHUThI
MOZIEJTUPYETCsI ¢ MOMOIIbI0 rpada, 0TOOPaAKAIIEr0 BO3MOKHBIE MAapPIIPYThI 3JI0YMBIILIEHHOTO
IIPOHUKHOBEHUsI K 3allUIaeMbIM Ha OOBEKTe CTPYKTYPHBIM KOMIIOHEHTaM. OIleHUBAIOTCA
c/IeyIoIe XapaKTEPUCTUKU: MUHUMAJIbHOE U CPeHEE BPEMsI, B TeUeHNE KOTOPOTO IIPOUCXOIUT
IIPOHUKHOBEHHE Ha 00beKT 3a1uThl. Ha ocHOBe rpaduueckoro mpe/icTaB/IeHUs PENIalTcs 3a7aun
OIIEHKHU CPEHEr0 0KU/IaeMOT0 BpeMeHU 710 OJIMsKaiIero MOMEHTa BO3MOKHOTO ITPOHUKHOBEHHUS
3JIOYMBINIIJIEHHHKA Ha OOBEKT 3alllUThl, ¥ BBIABJIEHUS HanboJee He3allHUIINeHHbIX MapIIPyTOB
IIPOHUKHOBEHHUs 3JIOYMBIIIJIEHHHKA K 3allUI[aeéMbIM CTPYKTYPHBIM KoMmmoHeHTam ACO/I.
[Ipeanmaraemplie opMaIn30BaHHbIE METOAbl aHAJIM3a XapaKTEPUCTHK, OIMCHIBAIOIIUX YPOBEHD
obecrieuennss 0e30IIaCHOCTH O0BEKTa, MO3BOJIAIOT 0Oojiee OOBEKTHBHO M 0oJjiee TOUHO OIEHUTH
cocTosiHMe 0e30IacHOCTH Ha OOBbeKTe 3alUThl. [[JIsi MOBBIIIEHHUS KBUTH(PUKAIIMH COTPYJHUKOB
CTy»KOBbI  (pU3UUECKOH 3amuThl WHGOPMAIIUU PEKOMEHYETCS HCIOJIb30BaTh pa3paboTaHHbBIE
AJITOPUTMBI 110 BBISABJIEHHUIO HAau0O0JIee OTIaCHBIX MapIIPYTOB TPOHUKHOBEHHUS 3JI0yMBIIIIJIEHHUKOB.

B pa6ote II1.I'. MaromesioBa u ap. (MaromenoB u Jp., 2017) pacCMOTpPeHa U pellleHa 3a/1a4a,
CBsI3aHHAs C OXPAHOW OO'BEKTOB B IBYX HAIIPaBJIEHUAX: 1) OXpaHa 0O'HEKTOB C MIOMOIIBI0 OXPaHHBIX
TPYIIL, U 2) 0XpaHa OOBEKTOB C MCIIOJIb30BAaHUEM COBPEMEHHBIX TEXHUUYECKUX CPEJICTB OXPaHBI.
IIpousBeieHbl ONEHKU M3/EPKEK U MOTEPD, CBI3AHHBIX CO CTENEHDBI0 3AIUIIEHHOCTH BHEITHUX
IapaMeTpoB OOBEKTa 3allUThl OT BO3MOXKHBIX HECAHKIIMOHHPOBAHHBIX JelcTBHUI. IloydeHbI
COOTHOIIIEHUS /I CPEAHUX U3JIEP:KEK U IOTEPbh, CBI3AHHBIX C KAXKIOH M3 STHUX CJIY:KD, a TakKe
BEPOATHOCTHU MPEOI0JIEHUs] HAPYIINTEIEM BHEIITHETO TepruMeTpa 00beKTa, HECMOTPsI Ha MOTMBITKH
MIPOTUBOAEHCTBUS CIyKO (U3HUYecKOr 3amuThl. I CHCTEMBI 3alllUThl BBEIEHBI HOBBIE
XapaKTEPUCTUKU — ITOKa3aTeJId HAJIe’KHOCTH U KBaIM(MUKAIUM COTPYAHUKA CJIY:KOBI OXpaHBI,
KOTOPbIE YYHUTBHIBAIOTCS B IpoOIlecce OIEHOK. [Ipu aHain3e BEPOSATHOCTHBIX XapaKTEPUCTHUK,
HICITOJIb30BAJIUCh 3BPUCTUYECKUE BHIBOIbI, CBSI3aHHBIE C OXPAHHBIMU JIEHCTBUSIMH.

YMecTHO Oyj/ieT MPUBECTH BEPOSITHOCTHBIE OIEHKU 3JIOyMBINIUIEHHBbIX naerctBuii B ACO/I,
npuBenénHble B ctaThe C.JK. CumaBopsina (CuMaBopsiH, 2009). BeposTHOCTh IpU HEKOTOPOH {i*}
COBOKYITHOCTH 3JIOYMBIIIUIEHHBIX JEHCTBUH, HEKOTOPOH {j*} COBOKYITHOCTH THIIOBBIX OOBEKTOB
3amuthl (TO3) u HekoTOPO¥ {Y*} COBOKYITHOCTH HApPYIIUTENIEH ONIpeesIeTcs Kak

Pasgatys =1- [Ty POy [T POy [T POiy -

Cne: £ — oxpaHsiemasi 30Ha; i — 3JI0yMBIIIJIEHHOE JIEHCTBUE, j — TUIIOBOH OOBEKT 3aIllUTHI;
Y — 3JIOYMBIIILIEHHUK.

P”rf‘j — BEPOSITHOCTH MpPEAYIPEKIeHUs TOCTyIIa 3JI0YMBINIJIEHHUKA Y-0H KaTeropuu B {-Tyio
oxpaHsaemylo 30HY j-ro TO3;

;j¢ — BEPOATHOCTH TIPEYTIPEXICHUA HaAMEPEHHs { -TO 3JI0yMBIIJIEHHOTO NeHCTBUA B {-0i

oxpaHsaeMou 30He j-ro TO3;

;j¢ — BEPOATHOCTD MPEIYTIPEXIECHUA COBEPINEHHs { -TO 3JI0yMBIIIEHHOTO J€UCTBUA B £-01
30He 3amuThl j-ro TO3;

Pj7" — BEPOATHOCTD JIOKIU3ALHH i - IO 3JI0yMbILITIEHHOTO JIEHCTBUSA B f-oii 3oHe j-ro TO3;

P3?" — BEpOATHOCTb JIMKBUAIUY TIOCJIECTBUM { - TO 3JI0YMBIIUIEHHOTO ZelicTBUsA B {-01
30He j-ro TO3;

ﬁf — CTemeHb IPUHAJJIEKHOCTH Y-TO 3JIOYMBIIUIEHHUKA HEUYEeTKOMY MHOKECTBY
B — MHO’KeCTBY MOTEHITHATLHO BO3MOKHBIX 3JIOYMBIIIIJIEHHUKOB (B £-0U 30HE);

#f — CTeneHb MPUHAJJIEKHOCTH -TO 3JIOYMBIIIJIEHHOTO JEeHUCTBUS HEUeTKOMy A —

MHO’K€ECTBY ITOTEHITHAJIBHO BO3MOKHBIX 3JIOYMBIIUIEHHBIX JAelcTBUH (B £-0 30HE j-ro TO3).
BeposiTHOCTh COBepIIEHHs] -TO 3JIOYMBIIIUJIEHHOTO AEWCTBUSA OJIHUM HapyIIUTEJIeM Y-OU
kaTeropuu B {-oii 30He j-ro TO3 B ycn(?fBHﬂx Heonpe;}?eﬂeHHOCTI/I orpesiesisieTcsl KaK:
e = B8l (- P (- ) (- P (- B)
BasoBas BepOATHOCTh -TO 3JIOYMBINIJIEHHOTO JEHCTBUS OJHUM HApPYIINTEJIEM Y-OU
kaTeropuu 1o B j-om TO3 omnpesesseTcs: Kak

5 _ n _ pt3A _
P, =1- [15-,(1 Pa'jyf)’ rje n — KOJHYECTBO 30H 3alHTHI.
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B kagecTBe HCXOAHBIX AAHHBIX JJI obecrieyeHus KHU3HEAECATCJIPHOCTU OXPAaHHBIX CJIy}K6
HEO6XO,ZII/IMO Hajimdyye CIeayronux KaTaIoroB: 1) KaTajiora IIOTEHIHUAJIBHO BO3MOXHBIX
3JIOYMbBIINIJIEHHBIX HEﬁCTBHﬁ; 2) KaTajiora 3aJa4d 3allluTbI; 3) KaTajsiora Cpe€ACTB 3alllHuThbI.
CprKTypa H COAEPKAHNE 3TUX KAaTaJIOTOB IIPDUBOJAUTCA HaA PI/ICYHKE 4.

CTpyKTypa KaTajiora 3J10yMbIIUIEHHBIX JeHCTBHH:
Wnentudukarop HaumenoBanue O6bexT 3oHa Bpemsa UnenTndukaTops
3JI0yMBIIIUIEHHOTO | 3JIOYMBIIIJIEHHOTO | 3JI0yMBIIUIEHHOTO | 3JIO0YMBIIIJIEHHOTO | BO3MOXKHOTO | 3a7jad 3alllWTEHI,
JeNCTBUSA JefCTBUA JIeHCTBUSA JIeHCTBUSA MPOABJIEHUA | 3aKpbIBAIOIUE
3JI0yMBIIIUIEHHOE
JIENCTBHE
1 2 3 4 5 6
CTpyKTypa Karajora 3a/1a4 3aIllUThl:
Npentudukarop | HaumenoBanue dddextuBHocts | Croumocts | VneHTUdUKATOPHI Wnentudukaropsl
3a/1a4u 3a/1a4u 3JI0yMBIIIJIEHHBIX CDEJICTB 3alIUTBHI,
3aIUTHI JIeNCTBUH, 1)1 KOTOpBIE
KOTODBIX HCIIO/IB3YIOTCA IIPU
pemiaercs 3agada peleHnn
3aITUTHI 3a71a4 3aIUTHI
1 2 3 4 5 6
CTpyKTypa KaTajora CpezicTB 3alllUThI:
Nnenruduxarop HaunmeHnoBaHue AddexTUBHOCTD CroumocTb HapéxHocTb Mnentuduxaropsl
cpescTBa CDPE/ICTBA 3AIUTHl | CPE/CTBA 3aLUTHI | CPEACTBA cpezcTBa 3a/1a4 3aIUTHI,
3aIIUTHI 3aIIUTHI 3aIIUTHI [P PELIeHUH
KOTOPBIX
HCIIOJIB3YeTCs
JIaHHOE CPeZICTBO
3aITUTHI
1 2 3 4 5 6

Puc. 4. CTpyKTypBbI KaTajoroB

Jina perynspHOTO OOHOBJIEHHSA U IIONOJIHEHUS IlepeyHeld 3JI0yMBIIUIEHHBIX JelCTBUH,
PEKOMEH/IYeTCSI HCIIOJIb30BaTh IICUXO3BPUCTUUECKYI0 IIpOrpaMMmy, OJIOK cXeMa KOTOPOH
mpuBOAUTCH Ha PucyHke 5. Ba)KHOCTh METO/IOJIOTUYECKON HAEHTU(PUKAINU 3JI0YMBIIIIEHHBIX
JerictBuil (pUCKOB) /Ui 3¢ (PEKTUBHOTO YIPaBJIeHUs 3aIUTON WHGOPMAIINU TOTYEPKUBAETCA B
cratbe (Kopyrin et al., 2017).

Ha Pucynke 6 mpuBogutrcsa OJIOK cXeMa IICHXO3BPUCTUYECKOW IIPOTPAMMBI  IIO
KOPPEKTUPOBKE U (HOPMHUPOBAHUIO HIEHTU(PUKATOPOB CCHUIOK UM B3aWMOCBI3EH MEXKIY
3JIOYMBIIIJIEHHBIMU JIEHCTBUAMH, 3a7jladaMu U cpezacTBaMu. [Ipu 3TOM cienyeT 3aMeTHTh, UTO
OCHOBHBIM KOHIIENTYyIbHBIM TpeOOBaHMEM K 3ajjadyaM 3alluThl sABJAETCA TpeboBaHHE UX
aZIeKBaTHOCTU 110 3aKPBITUIO 3JIOYMBIIUIEHHBIX JeHCTBUM; a OCHOBHBIM KOHIENTYaIbHBIM
TpebOBaHUEM K CPEJICTBAM 3allUThI sIBJIsAeTcA TpeboBaHMe uX HazExHOCTU. CHOPMUPOBAHHBIE C
IIOMOIIBIO TICHXO3BPUCTUYECKUX IIPOTPAMM II€peYHU 3JIOYMBIIJIEHHBIX JeUCTBUN, 3azjauy U
CPEIICTB JOJDKHBI HAa PEryJISIDHOH OCHOBE OOHOBJIATHCA C IeIbI0 3¢ (EeKTUBHOrO obecrieyeHus
OTEPaTUBHO-/IUCIIETUEPCKOTO yIpaBjeHus 3amuroll wuHbopmaruu. IIpuHATHE pelleHUs IO
JIOKAJIU3alud ¢ JIMKBUZALNMHU 3JIOYMBIIIJIEHHOTO JEWUCTBHUSA OCYIIECTBJISIETCS Ha OCHOBAHUHU
BBIDAOOTKU CXE€M 3aKPbBITHs 3JI0YMBIIIUIEHHBIX JIEUCTBUN IO TpPeM KaTajoraMm. Takum oOpasom,
MO?KHO OCYIIECTBJISITh JIMHAMHYECKYI0 KOPPEKTHPOBKY IUIAHOB C HKCIIOJIb30BAaHUEM 3a/ad U
CPEJICTB 3aIUThI, KOTOPAasi 3aKJI0YAETCS BO BHECEHHH U3MEHEHHUH B 3TH IJIAHBI HEMTOCPE/ICTBEHHO
B X0/ie paboThI CITyKOBI 3aUTHI. HeoO0X0IUMOCTh TAKOU KOPPEKTUPOBKU BOBHUKAET B TOM CJIy4ae,
€CcJTH B TIpoIiecce paboThl 3HAUEHUS IIOKA3aTeJsIel 3alUIeHHOCTH 0ObEeKTa BBIXOAAT 3a TPAHUIIBI
TpeOyeMbIx. B 3aBucumoct OT MacmTaboB, B KOTOPBIX TpebyeTcs KOPPEKTHPOBKA,
dopmynupyoTcsa TpU BapuaHTa 33Jlaud: 1) ONTUMHU3ANUA C UCIIOJIb30BAHUEM 33J1a4 U CPEJCTB B
otziesibHO B3sATOM TO3; 2) onTUMHU3AIUA UCIIOIB30BAHUA 33/1a4 U CPEJCTB HA TEXHOJIOTHYECKOM
MapIIPyTe 3aKPBITUSA 3JI0YMBIILIEHHOTO JIEMCTBUA; 3) ONTUMH3AIUA C UCIIOJIb30BAHUEM 33/1a4 U
CPE/ICTB /IJ151 BCETO OOBEKTA 3AIUTHI.
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N3n0xenne BeyuM HCXOAHOTO
NePEYHs 3JI0YMBIIIJICHHbBIX
JEeNCTBU (10 KaTajory)

Opranuzanus GopMHUPOBAHUS
MepeyHs 3JI0YMbIIIIEHHBIX

> JNEUCTBUI MOTEHIIMAIBHO

BO3MOJKHEIX HA JJAHHOM OOBEKTE

v

Yem Br1 000cHOBBIBaeTe
HEBO3MOKHOCTb MIPUHSATH 32

OCHOBY?

Cuuraere 11 Bbl ipeyiosKeHHBII
MepeUYeHb 3JI0YMBIILICHHBIX
JICUCTBUI MPUHSTH 32 OCHOBY B
pa3zpese Bamel komneTeHIuu

HECT

Kakue yrounenus
(u3meHeHnus) Bl
npejaraere?

YeMm Bri
000CHOBBIBAETE
Bamm
CYXJIEHUS?

yOenuTensHO

Brixon

A

Ja

Ectb 51, no Bamemy MHeHMI0, TUIIHKE
3JIEMEHTHI B KaTajore?

\ 4

,Ha v HET
B nponecce
Yem Bol IIPEABIAYILIErO
000CHOBBIBAET o0cyxeHus ObLTH
|| ¢ Bamm CIEIIaHbl
CYXXJIeHUS? creayroume
CYXKIEHHUS.............
Cornacusl 11 Bel ¢
HUMH?
A
HET
A
YeMm Bur
000CHOBEIBAETE
Bamu cyxnenus?

yOenuTeTbHO l yOenuTebHO
\4

[IpuHsATHE pemenns OpraHu3aluOHHOTO PEMICHHUS 110
HU3MEHEHUIO I1IEPEYHS 3JI0YMBILUICHHBIX ACUCTBUI

v

Ja

Puc. 5. IlcuxosBpucrrueckas mporpaMmma (popMUpOBaHUS 3JIEMEHTOB KaTaJIOrOB
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N3noxkeHne BEIyIUM UCXOTHOTO TIepETHs Opranuzanus 00CyXIeHus O3UIH 6 B
3IIOYMBIIUICHHBIX ICHCTBHIA, 331324 U KaTayore 3J0yMBIIUICHHBIX CHCTBUH,
CPEICTB 3alIUTHI (TI0 COOTBETCTBYIOIIMM MO3MIIMI 5 1 6 B KaTajiore 3aaad,
KaTajoram) | MO3UIMU 6 B KaTajore CpeicTB

MIPUMEHUTENBHO K IAaHHOMY OOBEKTY

HE YOeUTEeIbHO v

] Cuntaere 11 Bel MPCAJIOKCHHBIC

CCBIJIKA BO3MOXKHBIMU IPUHATH 3a

Yem Bel 000CHOBEIBAETE HEBO3MOKHOCTE o
OCHOBY B pazpese Baeit

MIPUHSATH 32 OCHOBY? 9

4 KOMIICTCHIIHH !

HET
aa
l Y
Ectp 1, no BameMy MHeHUI0, TUIIHUE

Kakue yrouHeHus uAeHTU(UKATOPHI B KaTanorax?

(u3meHeHus1) Bor

npejjaraere?
A
Y l HET
Yem Brl na
000CHOBLIBAETE B mpomecce
Bamm cyxnenus? HPCABIAYIIErO
o0cyxeHus: ObUTH
clieNanbl
ng Ber CIIEMYIOIIHE
y0enuTenpHo || ©PocHOBRIBACTE CYXKIEHHS. ............
Bamm
o CormacHusl 14 Brl ¢
CYKACHUA !
HUMHA?  —
yOeqUTENLHO HET
Yem Brl
00OCHOBBIBAETE
Bamm
CYXKJIEHUS?
v L yOenuTenbHO
[IpunsTre pemenus
OpPraHU3aIlMOHHOTO PEIICHUS 10
v W3MEHEHHIO TIEpeTHei
Brixon &

A

Puc. 6. Ilcuxosspucruyeckas nporpaMmma GOpMUPOBAHUA UIEHTUPUKATOPOB
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3. 3aKJIIoueHue

B pabote paspaboTaH OO aITOPUTM JAWHAMHYECKOTO YIIPABJIEHUA JI€ATEIHHOCTHIO
cryk0b1 pusmyeckoi 3amuTsl nHpopmanuu B ACO/]. Pazpaborana yHuBepcasbHas OJIOK-cxeMa
IICUX03BPUCTUYECKON MPOrPaMMBbI, KOTOpasi MOKET OBITh MCIOJIb30BaHA KaK 1A GOPMUPOBAHUA
KaTajora 3JIOYMBIIUIEHHBIX JeUCTBUM, TaK M JJId KaTaJoroB 33/lad U CPEeJCTB 3allUTHI.
Pa3paboTaHHbBIN aITOPUTM MO3BOJISAET IUHAMUYECKHN NEPENUTHU K BHEIPEHUIO0 UHTEJUIEKTYIbHBIX
METO/IOB YIIPABJIEHU AEATEIbHOCTBIO CIIy:KObI pusmueckoit 3amutsl nHdopmaruu B ACO/.

4. biaarogapHoctu
HccnenoBaHue BBITIOJTHEHO NpU (UHAHCOBOUM mopazep:kke POOU B paMkax HAyIHOTO
mpoekTa N2 16-01-00527.
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CTpyKTypa 001Iero aJiropuTMa JMHAMHYECKOTO YIIPABJIE€HUA 1eATeJTbHOCTHIO CIYyKOBbI
dbusnueckoii 3amurtsl nHGopMmanuu B ACO/L

Cumon KoprkeBuu CumaBopsH 2 °, ApceH PadukoBuu CumonsH 2, Enena llBanoBHa YuTHUHa 2,
Anppeii Cepreesuu Konbipus 2, Maprapurta ApkasibeBHa Kapamisas 2,
BanentuHa BuktoposHa Komnbesa 2

2 COUMHCKHH TOCy/IapCTBEeHHBIN YHUBepcUTeT, Poccuiickas ®eneparus,

AnHoTamua. Pabora mocBsmeHa pa3paboTke o0OIIEero ajropurMa JAUHAMHYECKOTO
yIOpaBJIeHUs JIeATEJIbHOCTBIO CJIY:KObl  (usmueckoit 3amurel wuHpopmanuu B ACO/I.
151 5bPEKTUBHOTO  OCYIIECTBJIEHUS  JIESATEJBHOCTBIO  CJIY:KOBI  3aIIUTHl  IPEJIOMKEeHa
yHUBepcaIbHAsA OJIOK-CXeMa IICHUXO3BPUCTUYECKON MHpOrpaMMbl MO (OPMUPOBAHUIO KAaTaJIOTOB
3JIOYMBIIIJIEHHBIX JIEHCTBUU, 3a7lau 3alllUThl U CPEZCTB 3allUThI. PeryyisgpHoe HCIOJIb30BaHUE
IICUX03BPUCTUYECKON MPOTPaMMBbI B JEATETHbHOCTH CIYKOBI 3alUTHI 00ECIIEUNBAET CIIEAYIOIIee:
1) oOyueHHe CIy:KOBbI 3aIIUTHI; 2) aAKTyTH3AIUI0 JEHCTBYIOIIUX KATaJOTOB: 3JIOYMBIIIEHHBIX
JleCTBUH, 33/1a4 U CPEJICTB 3aIUTHI.

KialoueBsle cioBa: pusnueckas 3aimura HHGOpPMAIUY, IICUX03BPUCTHYECKAsA IPOrpaMMa,
BEPOATHOCTD 3JIOYMBIIIJIEHHBIX IEHCTBUMN, CPEJICTBA 3AIIIUTHI, CITy>k0a 3auThl HH(POPMAIIIH.

* KoppecnnoHAUPYIOLIUHI aBTOP

Afnipeca 371eKTPOHHOM mouThl: simsim58@mail.ru (C.2K. Cumasopsit), oppm@mail.ru (A.P. Cumonsn),
elenaulitina@mail.ru (E.W. Yautuna), kopyrin_a@mail.ru (A.C. KonbipuH),
margarita_kardashyan@mail.ru (M.A. Kapaamsn), vkopeva@list.ru (B.B. Konbea)

26



mailto:simsim58@mail.ru
mailto:oppm@mail.ru
mailto:elenaulitina@mail.ru
mailto:kopyrin_a@mail.ru
mailto:margarita_kardashyan@mail.ru
mailto:vkopeva@list.ru

European Journal of Computer Science, 2018, 4(1)

Copyright © 2018 by Academic Publishing House Researcher s.r.o. —— 1]
JEx ,  Published in the Slovak Republic fis e
* %  European Journal of Computer Science of Computer Science
* % Has been issued since 2015. ~
E-ISSN 2500-1035

2018, 4(1): 27-42

DOI: 10.13187/¢ejcs.2018.1.27
www.ejournal39.com

Education Problems and Solutions Using Information Technology
Galina N. Vershinina 2"
aSochi State University, Russian Federation

Abstract

One of the most significant tasks of educational system is that it still exists by itself separately
from the knowledge holders (teachers, educator) and the students themselves. Education problems
still lie in the fact that:

a. Student’s education is shaped by the entire ecological system, which is included in
accordance with the goals and objectives set for it, including all informational means of influence
on its governing bodies: for example, through radio and television broadcasting programs, films,
show programs, music programs and advertisements.

b. Each information tool has certain psychedelic effects.

c. Students have different education levels. The goals and objectives for the student at the
initial education stage are set by the teachers and their parents. They may not coincide and even
contradict each other. For the stable existence of a specific ecological system and student, it is
necessary not only to take into account the positive and negative psychedelic effects of all public
events and to strictly control them, but also to use them purposefully.

d. Getting an education by student and raising him have paramount importance for the
ecological system stability in which he is located. Important role plays psychedelic effects of all
types of informational influence.

In this article will be explore the concepts — data, description, information, model,
information technology in education, knowledge, cognition, ecological system, etc.

It was considered students education and its various levels at different stages of life in
accordance with their goals and objectives.

The ecological system effects on the level of education received by students will be studied.

We studied the sources of knowledge and means of education, depending on the permissible
level of education.

Modern information technologies allow modeling any complex systems, which means that it
is possible to model the educational process and further analysis, development, etc. The use of such
technologies would be allow to form several educational models simulate and calculate the effects
of their implementation.

Keywords: information technology in education, network technologies, educational systems
intellectualization, information technology as a means for distance learning, education quality,
education postulate, electronic information educational environment, student, student's
environmental system, student educational level, reality, illusion, visibility, invisibility, model,
modelling (simulation), knowledge, meaning.
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1. BBeaeHnue

«Koz2da ardeil cmanym yuums He mMomy, Ymo OHU O00AXHCHbL OYyMamyb, a Momy, KaKk OHU
00./0CcHBL dYyMamsv, Mo moaoa ucue3Hym ecsikue Hedopasymenus» 1. JTuxmenob.

B craTpe paccmarpuBaroTesa mpobsieMsl 06pa3oBaHus, CBA3aHHBIE C TEM, YTO HY>KHO HAYIUTh
YUUTHCA U BO3MOJKHBIE IIyTH PelIeHUs ¢ TOMOIIbI0 NHGOPMAIMOHHBIX TeXHOJIOTHH. YesoBek Ha
MIPOTSI’KEHUH BCEU CBOEH KU3HU MOJIydaeT 3HaHUsA, HaBbIKA. OOpa3oBaHUe NMEET OTPOMHYIO POJIb
B JKU3HU UeJIOBeKAa U 0a30Bble OCHOBHBbIE 3HAHUs 3aKJIAJBIBAIOTCS ellle B IIKOJe. PaccMOTpuM
OCHOBHBIE ITOHATHS, CBSI3aHHBIE C TIOJIy4YeHeM 00pa30BaHUs.

OOpaszoBaHue — TIpoIlecC W Pe3YyJIbTaT YCBOEHHA (IOJIydeHHs) CHUCTEMaTHU3UPOBAHHBIX
3HAHUU, YMEHUU U HaBBIKOB.
3Ha"nne — wHGOPMAIKA, OIHUCHIBAIONIAS MOJIEJIM KAKUX-JIMOO 3JIEMEHTOB (COOBITHIN)

MHPO3JIaHUsA U/WJIH MHUPO3JQHHUA B IIEJIOM U TEXHOJIOTHU HX peaiM3allid, KOTOPOH 00Jiasiaer
Pasymuoe Cymectso. [Iporecc moyuenwns 3HaHusA — [lo3Hanue (CoJIOBKUH U Ap., 2007a).

YMeHHe — CHOCOOHOCTh NMPUMEHATHh 3HAHHSA, BOIUIOIIATh UX B T€ WJIM WHBIE COOBITHUSA B
COOTBETCTBUH C MOJEIAMH (3aMBICJIAMEF ) 3TUX COOBITHI.

HaBbIk — yMeHHe BBITIOJHATH IeJIeHalpaBIeHHbIE JIeWCTBHA, JOBEIEHHOE 10 aBTOMaTH3Ma B
pe3yJibTaTe CO3HATEJbHOT0, MHOTOKPATHOTO TMIOBTOPEHHS OJIHUX W TeX JKe omepanuil (Hampumep,
B pe3yJIbTaTe MHOTOKPATHOTO pellleH s TUIIOBBIX 33/1a4 B IIpoIiecce O0yYeHuUsI).

CucremaTusarys - yIops[0uuBaHUe 0 OIIPeieIEHHBIM TPU3HAKAM.

Htak, oOyJarorimecs UCIOIb3yeT CAeAYIOININe CPeICTBA O0yUeHHsI:

- akTUBHBIE (OpPTaHU3YIOIHUE 00yIEHHE)

- MacCUBHBIE (CO3/IAI0IHE YCIIOBUS O0YUEHM).

OOyyJaronIuiics HaieJIeH CITIOCOOHOCTBIO:

1) Bocnpuaumars 3HaHUA U onlepupoBaTth ¢ Humuy;

2)  OrHocutenbHOU CBoOOnmoli Boom BbIOMpaTh Te WIM UWHble J3HAHUA U3
npenocrapsieMbix EMy CBelleHHII U BOILIOIIATh KaKHe-JIUOO U3 HUX B COOBITHS, B TOM YHCJIE,
BBIOMPATH ITPOEKTHI 3aIIPOCOB U IMPOEKTHI MPUHATHA TOTO WK WHOTO pemtenus (CoJOBKHUH H JIp.,
2007b).

B xauecTBe 00yyaeMbIX, HAIIPUMED, BBICTYIIAIOT:

- WHIUBU/TyYyM (OTAETbHBIN YeI0BeK,/o0yJatouiics, PUCYyHOK 1),

- corasibHasA TpyIna (BHYTPeHHUH KOJIJIEKTUB — CEMbsl, BHEIIHUH (II0 OTHOIIEHUIO K
CEMbE) KOJUIEKTUB: MPOGECCHOHATBbHBIN KOJIJIEKTUB, OOIIECTBEHHO-TIOJUTHYECKUH KOJIJIEKTUB,
TOCy/IapCTBO, YeJIOBEYECKOe ODOIIECTBO B IeJI0M, PUCYHOK 2-4),

—  DKOJIOTMYeCcKas cUCTeMa TOTO WX MHOro ypoBH#A (Pucynku 5-8).

2. O0cyxkaeHue

I. OcHOBHBIE 11/ 00Pa30BaHUSA U €r0 0COOEHHOCTH B HACTOSIIEe BpeMs

OcHoBHasA meab 0Opa3oBaHUs, IMOCTABJIEHHASA IIepesl KaXKIbIM UYIEHOM YeJOBEYECKOTO
o0IecTBa B HACTOsIEee BpeMs, — IOJyYeHHE CHCTEeMaTU3UPOBAHHOU WH(OpManuu, YMEHHUU U
HaBBIKOB I10 PEIIeHUI0 WHIUBHUIYAJIbHBIX U O0IECTBEHHO-3HAYUMBIX ITPOOJIEM B COOTBETCTBUU C
obmuMu 3akoHamMu Ku3HH, O0OIIEYesI0BEUECKUMU 3aKOHAMU U JIEUCTBYIOIIUMHU 3aKOHAMHU
KOHKPETHOT'O ODIIECTBA, B TOM YHCJIE [0 YCBOEHUIO METOJIOB U TEXHUKH MO3HAHUSA U KOPPEKITUHU
00'BEKTOB ODIIIECTBA, a TAKKE METOIOB U TEXHUKH CAMOTIO3HAHUS U CAMO-KOPPEKITHUH.
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Puc. 1. UaguBumyym (4eoBeK)
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Puc. 2. BHyrpeHHUH (CeMeHHBI) KOJJIEKTHB
I
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Puc. 3. Baemnuii (BHeceMeHHbIH) KOJIJIEKTUB

IIpu 3TOM B KauecTBe OOBEKTOB MO3HAHUSA BBICTYNAIOT OOBEKTHI MPUPOABI, CAMU UJIEHBI
oOmrecTBa, Ux OObEJUHEHUS II0 TEM WIM UHBIM NpPU3HAKaM, MPOAYKTBHl UX JeATEJIbHOCTH, BCA
cucrteMa OOUTAaHUA B I1€JIOM — BHKOCUCTEMA, IIpaBMJIA U 3aKOHbI €€ BO3HUKHOBEHHUA U
(QYHKIIMOHUPOBaHUS, a TAK)Ke IIPABUJIA U 3aKOHBI B3aUMOJIEUCTBUSA €€ 3JIEMEHTOB.
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Puc. 5. JIokaspHad 3KOCUCTEMA BHYTPEHHETO KOJIJIEKTUBA.

Puc. 6. JlokasibHada 9KOCHCTEMA BHEIITHEr0 KOJIJIEKTUBA
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JpyrumMu cjioBaMu, OOBEKTaMU TO3HAHUS SIBJISIOTCA 3JIEMEHTHI JIOKAJIbHBIX JKOCHUCTEM,
JIOKaJIbHbIE DKOCUCTEMBI M JKOCHCTEMAa B II€JIOM, IMPAaBWJIAa W 3aKOHbI WX BO3HUKHOBEHUS,
(YHKITMOHUPOBaHUS U B3aUMO/IEUCTBUA.

B Hacrosimee BpeMs BO3HHKJIA HEOOXOAMMOCTH 3KOJIOTO-CHCTEMHOTO IIO/IXOZIa KO BCEM
CTOpOHaM OOIIeCTBEHHOU JKU3HH U, COOTBETCTBEHHO, K 00pa30BaHUIO U CIIOCO0aM €ro MOJTyYeHUs
— K TEXHOJIOTUSAM 00y4eHHs. ITO HEOOXOIMMOCTh 00YCIOBJIEHA:

a) HeoOXOAUMOCTBIO IIPUBECTH B3aMMHBIE BHEITHUE U BHYTPEHHHE OTHOIIEHUS ITPUPOIHBIX
U YeJIOBEYECKUX KOMIIOHEHTOB KaXK/IOU JIOKAJILHOU DKOCHUCTEMBI M HKOCHUCTEMBI B IIEJIOM B TaKOE
COOTBETCTBHE, KOTOpPOE OIpeAesseTcss WX IpeaHa3HAaueHWeM ¢ 3aKOHaMH, TaK Kak
IIPOTPECCUPYIOIINE OTPUIIATETbHBIE DKOJIOTHYECKUE SBJIEHUS (B IITUPOKOM CMBICTIE, T.€. BKJIIOYAs
coIlMa/IbHbIE, JIyXOBHBbIE W T.Z.), BbI3BaHHBIE €CTECTBEHHBIMH IIpolleccamMu B IIpupoze wu
JlesITETbHOCTBIO YestoBeKa, MOTYT IIPUBECTU K IVI00AJIBHOU KaTacTpode;

0) HeoOXOJMMOCTHIO peIeHHss B 3TOW CBSA3UW IVIABHOW 3amauu YesioBeKa, KOTOpas
3aKJII0YAeTCs B TOM, YTOOBI

- IOHATD B IIpeJiesiaX pa3pelieHHoro EMy B JaHHBIN MOMEHT YPOBHsI IIO3HAHUS OCHOBHBIE
[{esi 1 3aKOHBI CyIIleCTBOBAHUS JKOCHUCTEM, a Takyke HazHaueHHe MX BHYTPEHHUX KOMIIOHEHTOB,

- ompeZieTUTh POJTh Ka3K/10T0 KOMIIOHEHTA YKOCHCTEMBI B JIOCTHKEHUH STOH IIeJTH, B
yacTHOCTH, CBOIO POJIb, POJIb [IPOAYKTOB CBOEH JIEATEIHHOCTH U POJIb OCTILHOM ITpupoabl,

- onpeiesTuTh [IpUHITUITBI TOCTPOEHUS CBOUX OTHOIIIEHUH C APYTUMHU KOMIIOHEHTaMH 1

- PYKOBOJICTBOBAThCS MMM Ha Ka)KJOM STalle CBOEH JKU3HU M HA Ka)KJIOM Y4JacTKe CBOEH
nesitesIbHOCTH (Ph16aibeKkuil u p., 1995).

IKOJIOTO-CUCTEMHBIA TOJIX0ZT K 00pa3soBaHUIO M CIOCO0AM €ro IOJIydYeHHs B HacTosIIee
BpeMs OIIpeZiesisieTcsl He TOJIBKO HeOOXOMMOCTHI0, HO W ITOSABUBIIMMUCSA BO3MOXKHOCTSIMHU,
CBSI3aHHBIMU, B IIEPBYIO OUepeb, ¢ pazputueM NMHDopmamuonasix Texunonorui (UT).

2.1. UadopmaIiuoHHbIE TEXHOJIOTHH

Nudopmarronnsie TexHooruu (MT) — TeopeTuueckre U MPaKTHYECKHE METO/IBI:

a) cucreMaTu3anuu WHPoOpMaIuu (OmpenesieHHe ee CTPYKTYphl, THIIA, CTaOWUJIbHOCTH,
YCTOHYHUBOCTHU U IPYTUX CBOKCTB);

0) ee reHeparuy;

B) ee mouWcka u cbopa MO B3aJlaHHBIM KPUTEPUSAM, OIpPEAeIIeMbIM IIapaMeTpaMHu
CHUCTEMaTU3aI1H;

T) ee XpaHEHUs U 3all[UThI;

) TIlepeiavy;

€) ucrosb3oBaHusA (00pabOTKH, TOTPeOIEHUs U YIIPABJIEHUS €10).

PaccmoTpuM OCHOBHBIE MOMEHTHI, CBsI3aHHBIE ¢ 1T,

Nudopmaruss — TOHATHE, OIPENEAIIee CBEAEHUA, KOTOpble IIE€PElaloTCA MEXKIY
PA3JIUYHBIMH CYIIHOCTSIMH MUPO3/IaHUSA HA Pa3/IMYHBIX YPOBHAX HX IPOSABJIEHUH (HaAmpuMmep,
CBEeJIeHUsI, KOTOpbIE MePEeAAloTCs Ha MAKPOCKOITMUYECKOM M MHUKPOCKOIIMYECKOM YPOBHSX: MEXKIY
JIIOIBMU, MEXKAY JIOABMH W NPHUPOJHBIMU OOBEKTaMH, MEKIy JIIOJABMU W TPOAYKTAMHU HX
JIeSITETbHOCTH, MEXKIY MPUPOAHBIMU OOBEKTaMH, MEXKIY MPOAYKTaAMHU JIeSITETbHOCTH JIIOJeN, —
a TaksKe CBeJIeHHS, KOTOPbIe ITePealoTCs BHYTPH JIFO/IEH U PUPOJTHBIX 0O'bEKTOR).

JlocTaTOuHO INMPOKO W3BECTHA POJIb CBEJEHUU, IIepelaBaEMbIX B KUBOTHOM U
pacTUTETPHOM MUPE Ha KJIETOYHOM YPOBHE JIJIs1 00ecIieueHUs1 CyIeCTBOBAHUS KOHKPETHBIX (OpM
OPTaHU3MOB C OITpe/IeJIEHHBIMU CBOMCTBAMU, HAIIPUMEDP, POJIb MHDOPMAIINH, KOTOPas XPaHUTCA B
JTHK (ne30kcuprOOHYKIENHOBAS KHUCJIOTE).

B Hacrosiee BpeMs HauOOJIBIINN WHTEPEC BBIBBIBAET POJIb MH(OpPMAIUU, MOJydaeMOU B
YyeJIOBEYECKOM CO3HAHWU, €€ BJIMUSHHE Ha KU3Hb UeJIoBeKa, (€ro 3/10pOBbe, MOBEJAEHHE, TET0BYIO
aKTUBHOCTbD U T.JI.), a TAKKe HA OKPY?KAIOIIUHI €ero MUp.

OTtpunaresnbHass HHQOPMAIUs B YEJIOBEUECKOM CO3HAHUM BHI3bIBaeT OOJIE3HU U HEyAauHh U
Jlaske TIPUPOJIHBIE KaTaKIU3Mbl. M, Ha000poT, MOJIOKUTEIbHAA HHGOPMAIUA JAHHOTO YeJIOBEKA,
ompeziesisieT ero bJiaromnosrydne u 6J1arornoJiydre BCero ero OKpy»KeHusl.

B Hacrosiiee BpeMsi U3BECTHO, YTO JIIOOBbIE CBEJEHHS MOTYT OBITh IIPEJCTaBJEHBI B BUJIE
JIyXOBHBIX 3HAKOB (CUTHAJIOB) M MAaTEPUAIbHBIX 3HAKOB (CUTHAJIOB), OIMKCBHIBAIOIIUX COOBITHSA,
KOTOPbI€e ITPOU30IIUIH, IPOUCXOAAT Uiu OyayT nmpoucxoauTsb (COJI0BKUH H JIP., 2007¢).

JIlyXOBHBIHN 3HAK — CBEPXUYBCTBEHHBIN 3HAK, KOTOPHIA He IOJAeTCA ONbBITy MaTePUATbHOTO
MHpa.
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Taxkum obpasoM, cBelleHUs — 5TO HAOOp /MAYXOBHBIX WJINM/U MaTepUAIBHBIX 3HAKOB,
OIIHICHIBAIOIIMH Te VTN UHBIE COOBITUSA B IyXOBHOUM U MaTepuaIbHOM cdepax.

Paznmnuaror mnepBuUuYHBIE (TEepBOpOJHBIE) U TpaHcGOPMHUPOBAHHBIE (HEIEPBOPO/HEIE)
CUTHIBI 00 OZTHUX U TeX Ke COOBITUAX U, COOTBETCTBeHHO, [lepBuunyio Mudopmaruio (I11) u
Tpancdopmuposannyto Ilepsuunyto Madopmaruto (TIIN).

ITH cocmoum u3 08Yyx 0CHO8HbLX uacmetl:

1) Nudopmarus, cojepskaiasi Bce BO3MOKHBIE 3aMBIC/bI JIIOOBIX cOObITHUH, IlepBuuHas
Nndopmanusa — [IpoekTsl, u

2) UWudopmamus, coaep:kamas Bce BO3MOXHBIE IIyTU peanu3anuy (TEXHOJIOTHU
BOIUIOIIEHU) 3TUX 3aMbIcyIOB, [TepBuunas Mudopmanusa — TexHomorum.

IlepBuunas Muopmanusa — IIpoekTbl Jo/KHA cOZepKaTh He TOJBKO ONMCAaHUE BCeX
coObITUH (Ha3HAUeHUe, CTPYKTYpPy, CBOMCTBA, CBSA3M C JAPYTUMU COOBITUAMH U T.JA.), HO H
oCJIe/ICTBUA (03KUAaeMbIHA pe3yJIbTaT) UX ocyiecTBieHus (Pucynku 1-3).

B IlepBuunoii HpopMany 3a10KeHbl MPOEKTHI ¥ TEXHOJIOTUU KaK CJIOKHBIX COOBITUH TaK
U UX COCTaBJIAIOIIUX.

[MepBuunas Uudopmanms sasisercs 6a30ii AGCOTIOTHOTO 3HAHUS.

Nudopmarnus, IIpe/icTaBJIeHHAsA TpaHcOPMUPOBAHHBIMU CUTHAJIAMHU, -
TpancdopmupoBannas [lepsuunas Muadopmarus (TITN).

Bce coObITHSA CBsI3aHBI, B3AUMOJIEUCTBYIOT MEK/Ty COOOM IO OIpE/IeJIEHHBIM MPEAITNCAHHBIM
mpaBuiIaM (3aKOHaM), COAEPKAIUMUCA B IEPBUYHON MH(GOpManuu. Pe3ysbraT B3anMoieicTBUS -
W3MeHEHHe B3aMMOJEHCTBYIOIINX COOBITUM, WJIH, IMO-APYIOMY, IOSIBJIEHUE HOBBIX COOBITHM.
CBolicTBa 3TOTO pe3ysbTaTa OTPAKAIOT CBEIEHUS O CBOMCTBAX COOBITHUH, YYaCTBYIOIIUX B HEM,
¥ IpaBWIax 3TOTO B3auUMOJEUCTBHUA. JIpyrHMU CJIOBaMU, COOBITHS, IOJIyJaloluecs Ipu
B3aMMO/IEICTBUH HCXOJHBIX COOBITUH, SBJIAIOTCSA CUTHAJIAMH, KOTOPBIE COJZIEPKAT T€ WJIN WHbBIE
KOCBEHHBIE CBEJIEHHUSA O HUX U O cebe, TOYHO IpEeJCTaBJIEHHbIE B NMEPBUYHON WHGOpMAIUU,
T.€. ABJISIIOTCSL NIPeoOpa30BaHHBIMU NEPBUYHBIMU CHTHaJAaMH 00 STHUX COOBITUAX, WIN
TpaHCPOPMUPOBAHHBIMU [TIEPBUYHBIMYU CUTHAIAMU.

Urtak, TpaHCcHOPMUDPOBAHHBIE CHTHAJIBI SBJISAIOTCA COOBITUAMU, KOTODBIE OTPAKAIOT
CBOICTBA B3aWMOJIEWCTBYIOIIUX COOBITUH, CBOM CBOMCTBA U 3aKOHBI B3aUMOJEHCTBUS W,
CJIe/I0BATEIbHO, MTO3BOJIAIOT CYAUTh O NepBUYHON MHGOPMAIUH, ONpe/esAoled 5T CBONCTBA U
3akoHbl. Uy, WHade, TaKkWe CUTHAJIBI MOTYT pacCMaTpUBAaThCA Kak IIPeoOpa3oOBaHHbBIE
(TpanchOpMHUpOBaHHBIE) TEPBUYHBIE CUTHAJIBI O B3aUMOJEUCTBYIOIINX coObITHAX. Criemyer
OTMETUTD, UTO TPAHC(HOPMUPOBAHHBIE CUTHAJIBI ABJIAIOTCS COOBITHSAMU, ONIPEEAEMbIMH, B CBOIO
ouepenb, [lepsuunoii MHbopmanmeir, oTHocAlelcsa K HUM. TpaHcopMUpOBaHHBIE CUTHAJIBI
MOTYT OBITh U AYXOBHBIMH U MaTepUuaTbHbIMU (COJIOBKUH U JP., 2015).

Takum o6pa3om, HocuTeNAMU TOU win wHOH TpaHcopmupoBanHoi IlepBUuYHOU
Nuadopmaruu sSBASIOTCA COOBITHA B JyXOBHOHM WJIM/U MaTepHaJbHOU cdepax, MHAUE AyXOBHAS
WIW/U MaTepuajabHas CyOCTaHIVSA, OPraHM30BAaHHAS B BUJIE JIYXOBHBIX IJIN/U MaTepHATbHBIX
3J1IeMeHTOB Muposzianusa. MoxkHo pasiamdath lyxoHyto TIIN (ATIIN) u Marepuanbuyro TIIN
(MTIIN).

[IpencraBiieHne cBeJleHUI 3HAaKaMH MaTEPUAJIIBHOTO MUpA JOCTAaTOYHO HIMPOKO M3BECTHO.
TakuMu 3HakaMu IIOJIB3YIOTCA BCE CO3/AHUA MATEpPHAJIBHOTO MUpA, OJAYyIIeBJIEeHHblE U
Heo/yllleBJIeHHble. JTO, HalpuMep, MeXaHUYecKHe (3BYKOBBIE), 3JIEKTPOMAarHUTHbBIE
(anexkTpuyecKre, MarHUTHBIE, CBETOBBIE) U XUMUUECKHE CUTHAJIBI.

2.2, OCHOBHbBIE IMPOOJIEMBI OOpPa30BaHUS

OcHoeHble NPOo6.aAeMbl 00pa308aHUA:

- o011HEe MPOOJIEMBI;

- crrenuyeckue mpobIeMBbI;

O61rue mpo61eMBbI — IPOOJIEMBI

1) ompeziesIeHUs] KOHKPETHBIX IeJiell 00yUeHus], O3KUAAeMbIX PE3YJIBTATOB UX JAOCTYKEHUS U
3HAYUMOCTH 3TUX pe3ysibTaToB (Pribasbckuii u ap., 1995);

2) oIpezie/IeHUs1, COTJIACHO ITOCTABJIEHHBIM IeJIAM, TpeOyeMbIX XapaKTepUCTUK 0O'bEKTOB, Ha
KOTOpble HalpaBjieHO oOydyeHUe (0O0BEKTOB O0y4YeHUs), U CPENCTB, 00ecleunBamIIuX 00yueHue,
(cpenctB oOy4eHuUs1)

- aKTUBHBIX (OpPraHU3YIOIIX O0yUeHeE);

- MACCUBHBIX (CO3/IAIOIIHX YCIOBUS OOyUEHUsT).
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3) moucka, 0Tbopa U co3/IaHuUsl CPECTB, 0OeCIIeUnBaIINX 00yUeHHe, B 0COOEHHOCTU

a) TIOKMCKa, 0TOOpA U CO3JaHUSA CPEJICTB, OPTaHUBYIOIUX OOyUeHuE;

0) moucka, oTbopa u co3laHus HHPOpMaIi, HEOOXOAUMOH /IIs1 0OyUeHH .

- TeMaTH4YeCcKou (IIpeMeTHOM, ONpe/IeIAIoNeN Co/iepKaHue 00yIeH s );

- METOUYECKOH (OIpeesIAroIIel mporece 00yJeHusl).

B) IIOKUCKA, 0TOOPA U CO3/TAaHUSA CPEACTB MOTUBAIIUU OOYIEHHST,;

I) IOKCKa ¥ 0TOOPA SKOHOMHYECKOTO U TEXHUYECKOTO 00ecriedeHns1 O0yJeHusl;

4) moucka u orbopa 00’beKTOB 00yUeHN;

5) TOJIydeHHus HH(POPMAIMOHHBIX XapPaKTEPUCTHK CYIIECTBYIOINX OOBEKTOB U CPEJCTB
o0OyueHHs 710 Havaa 00yUeHHs C IeIbI0 UX KOPPEKIIUH B COOTBETCTBUH C TPeOYEMBIMHU;

6) KOPPEKIIUH 3THUX XapaKTepUCTUK (HAaIpUMep, ¢ MOMOIIbIO TOBBIIIEHUs KBaTU(UKAI[UH,
MTOITOTOBUTEILHBIX KYPCOB, aJIallTallUM IpeaMeTHONH nHopMaruu, 3¢ GEeKTHBHON OpraHU3aIuu
mmporecca OOyJeHus U T.J1.);

7) OpraHU3aIuH U TPOBEJEHU IIporiecca 00yJdeHHs

a) oIpe/ieJIeHHsI TEMAaTHKH 00yJYeHUsl (JIUCIUILUINH, OT/IeIbHBIX BUJIOB O0OyYeHHUs1);

0) BpIOOpA BU/IOB 00yUeHus (3aHATHH);

B) pacrupeiesieHUs] TEMaTHUKHU 110 BUAaM 00yJeHwus;

r) BbIOOpA METOJIOB U TEXHUKU OOYyYeHHUs IO KaKAOMY BHJY C YUYETOM 3aTpaT BpPEMeHH,
MaTepHaIbHBIX 3aTPAT U XapaKTEPUCTHK 0O'bEKTOB O0YUEHHS;

1) TEXHUKU IIPOBEAEHU ITpoIiecca 00yUdeHUs 110 KaXK/IOMy BHU/LY;

€) KOHTPOJIsI 3(p(PEeKTUBHOCTH OOYUEHUS;

JK) TEXHUKH 0€30ITaCHOCTH CPEJICTB U 00BEKTOB O0yUEHMUsI.

Crnenuduueckrie mpobsieMbl — IPOOJIEMBI, CBSA3aHHBIE C TEMAaTHKON 00pa3oBaHUSA U
ompesesisieMble IJIABHBIM 00pa3oM

1) HEZIOCTATOYHOCThI0 MH(POpMAIUK 06 00 beKTaxX OOIIECTBA;

2) ux "ycrpoiicte";

3) GyHKIMsX;

4) IPUHITUIIAX U 3aKOHAX OpPTaHU3aIlMy U B3aUMO/IECTBHS;

5) UX Ha3HAYE€HWHU U MECTE B CUCTEME MUPO3IaHUS.

6) TPUHIUIUAIBHBIMUA TPYAHOCTAMHU IIOJyYeHUS W BOCHPHUATHS TaKoW WHQOpMaIuH,
OIlEHKH ee JIOCTOBEPHOCTH, OOYCJIOBJIEHHBIMU 3aKOHAMHU ITO3HAHHUA, KOTOpPblE TPeOYIOT
COOTBETCTBYIOIIETO0 YPOBHSI PasBUTHA OTAEJbHBIX 0OBEKTOB 00IIecTBa M OOINECTBa B I[E€JIOM Ha
IpeAHa3HAYEHHOM UM IIyTH U 3aIUIIAI0T UX OT MPEKAEBPEMEHHOTO U3MEHEHUS W OTKIOHEHUS
OT 3TOTO MyTH;

7) TPUHIUNHAIGHBIMH TPYAHOCTAMU IOJYYEHUSI W PACHPOCTPAHEHHs JIOCTOBEPHOM
nHbopMaIu, 00yCIOBIEHHBIMU 3aKOHAMH COXPaHEHHs CYIECTBYIOIIETr0 COCTOSHHUS KaKOTO-IH100
00beKTa, COTJIACHO KOTOPBHIM BCErZla BO3HUKAIOT MPEISATCTBUSA BCEMY, YTO MOKET U3MEHUTh 3TO
COCTOSIHHE, Jla’Ke €eCJIi OHO IIPOTHBOPEYUT COOCTBEHHOMY TIIporpeccy oOOBeKTa Ha
Ipe/lHa3HaYeHHOM €My IyTH;

8) CII0’KHOCTSIMM METOZIOB U TEXHUKU CAMOIIO3HAHWSA, TAK KaK OOBEKT OOyYEeHUs WJIU caM
ABJIEeTCS OOBEKTOM IIO3HAHMA WIN SABJISETCS YacTbi0 O0BbeKTa II03HAHHUS, UYTO B OOJIBIIIMHCTBE
CJIy4aeB MCKa)KaeT WCTUHHYI0 WHQOpMAIUI0 U TMPOIlecC IO3HAHHA 3a CUeT CyI[eCTBEHHOTO
s¢dexTa pa3IMIHbIX 0OpaTHBIX CBA3EH;

Q) CJIOKHOCTHIO OOBEKTOB IIO3HAHHUS B KAUECTBEHHOM U KOJIMYECTBEHHOM OTHOIIEHUH TI0

- CBOEH CTPYKTYPE;

- BHYTPEHHHUM U BHEIIIHUM CBS3SIM;

- COCTaBYy.

2.2.1. [Ipumenenue UT kak cpeacTBa opraHu3aniu O0yUYeHUA

I'naBHO# nenpio npuMeHenuss T B KauecTBe cpeicTBa OpPraHU3alMU OOYUEHUS SBJISETCSA
HMCI0JIb30BaHue MeTOA0B U TexHuku UT fpiia

1) ompeiesieHUsI KOHKPETHBIX IieJiel 00yueHHs, 0KUIaeMbIX PE3YJIbTAaTOB UX JIOCTHIKEHUS U
3HAYMMOCTH 3THX Pe3yJIbTaTOB;

2) oIpezie/IeHUs1, COTJIACHO MTOCTABJIEHHBIM IeJIAM, TPeOyeMbIX XapaKTepUCTUK O0BEKTOB, HA
KOTOpble HalpaBjieHO oOydyeHUe (00BEKTOB O0y4YeHUs), U CPENCTB, 00ecleunBamIuX o0yueHue,
(cpenctB oOyueHUs).

- aKTUBHBIX (OpPraHU3YIONUX O0yUeHNE);
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- MTACCUBHBIX (CO3AIOIIHX YCTIOBUS OOYUEHHS).

3) ImourckKa, 0Tbopa U Co3/IaHuUs CPECTB, 00eCIIeUnBAIINX 00yUeHHe, B 0COOEHHOCTH

a) TIOKMCKa, 0TOOpA U CO3JaHUSA CPEJICTB, OPTaHUBYIOIUX OOyUeHuE;

0) morcka, oTbopa u co3laHus HHpopManuu, HeoOX0AUMOU 11 00yUEeHHS

- TeMaTH4YecKou (IIpeaMeTHOM, OIpe/IeJISIONIeH co/lepKaHue O0yJeH s);

- METOANYECKOH (OTIpeesaIoNIel mpoIecc O0yIeHwMs).

B) IIOUCKA, 0TOOPA U CO3/TAaHUSA CPEACTB MOTUBAIIUU OOYUEHH S,

T) MOKCKa U 0TOOPa SKOHOMHYECKOTO M TEXHUYECKOTO 00ecrieueH s 00yueHH .

4) moucka u orbopa 00’beKTOB 0OyUeHU .

JlocTmokeHre STOM I HepPa3pPhIBHO CBs3aHO C co3zlaHueM ¢ momornpio UT moxenei
OpraHU3any 00yJeHUs

- MoJieJield 06'beKTOB, YUaCTBYIOIIUX B OpTaHU3AIUHA O0yJIeHUs:

a) MojieJiu 001IIeCTBa, MTOTPEOHOCTH KOTOPOTO ONIPEENISIOT IIEJTH O0yIeHUsT;

6) Mojiesii OOBEKTOB OOYUEHHsI, XapAaKTEPUCTUKU KOTOPOTO HEOOXOAUMBI JIUISI JOCTHKEHUS
1esielt 00yJeHus;

B) MOJIEJIA CPEJICTB, OPTAHUBYIONUX 00yUeHHe, XapAKTEPUCTUKN KOTOPHIX TaKKe TPeOYIOTCS
IIpU peayiu3alIiy 1ejiel ooyJdeHusi, — u

- MOJIeJIel MPOIeCCOB OpraHU3aIlMH 00yIeHHUs.

OnHOM W3 TakuX MoOejell Ha HUBIIEM CTPYKTYPHOM YPOBHE OpTraHH3alWH OOydeHUs
SIBJISIETCST MOJIEJIb, COCTOSIINIASA U3 MO Oo0yJaroled cucteMbl U 00bekTa o0yueHus. Hamnbosiee
3G GEKTUBHON MOJENbI0 O0yJaroIed CHCTEMBI MOJKHO CUHTATh MOJEb, HCIIOJIb3YIOIAs
MIPUHITUATIBI JIEJIOBBIX UTP.

2.2.2 O0yuaroniasa cucreMa

O6yuJaroras cucTreMa — CHCTeMa IIPOTPaMM YIIPaBJIEHHS MPOIieccOM OOyUEeHUs U CPENCTB UX
peayizaiuy, 00eCIIeUnBaIOIIUX [TIOCTAaBJIEHHbIE eI 00yUYeHUs] U Pe3yJIbTaThl UX JIOCTHIKEHUS B
COOTBETCTBUH C 33/IaHHBIMU KPUTEPUSIMH. YIPOIIeHHas cxeMa O0yJalollled CHCTeMbI U O0OheKTa
obyuenus (OO) mMoryT OBITh IpeCTaBIEHBI PUCYHKeE 9, a yIPOIlleHHas cxeMa IIpoliecca 00ydeHus
— Pucynke 10.
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MNpepbiBaHme

O6y4yenns (Tectuposanmem OO,
JleMoHCTpaLmen npouecca AOCTUKEHNS
uenen obyyenms, TpeHnposkon OO,

Nudopmauns Ynpaenerus Npoueccom

d

o

MCop,I ai': KaHan O6bexT
OBy im MNepepaqmn . O6y4enns, OO
=]
z
[¢}]
T
>
(o]
(e}
3 ViHchopmaLys
T MotveaLyin
g Vinchoy VA ObbexTa
2 Metonos n OByem 1
3 TexHum
C O6y4eHs Ou
= PEsyrLTaToB €0
o
(@) obyqeHVst
=
(]
3
o
(=
u
o
~
WidbopviaLiyst Whdoopviauyst
MoeansbHbx CpasHeHve n PearibHbix
PesynbTtaros _' AHanus Pesynstaros ‘
HocTtvekernsa PesynbTaros Hoctwkerns
Llenen O6yueHva Lienen
O6yyeHs O6y-eHns
WhdoopmaLyst
Kpurepres
Pesyniktaros
ocTtexkerns
Llernen
Oby4eHrs

Puc. 9. YopoireHHas cxeMa 00yJaroIed CHCTeMbI

ObOyuaromiasi crucreMa o0OecIieurMBaeT HECKOJIBKO YPOBHEH OOy4YeHHs — OT HAaYaJbHOTO JI0
JIOBJIETBOPAIONIUX 3a/aHHBIM Kpurtepusam Jloctkenusa lleneii OOydeHus Ha

KOHEYHOTIO

Ka’kJIOM yPOBHE, U IIATh OCHOBHBIX PeKHUMa 00yUeHUsI
- TectupoBanue OO;
- leMoHCTpamus mporiecca JIOCTHKEHUA T1eJiell 00ydeHus;

- TperupoBka OO N0 UX IOCTUKEHUIO;
- KoHTposp pe3ysbTaTOB JOCTHKEHUS Iejiell KOHEYHOrO YPOBHSA OOydeHUs IIOCjIe €ero

3aBepIIeHUs;

- [IpepsiBaHme nporiecca 00ydeHUs MocjIe ero 3aBepiieHus wiu no tpebosanuo OO.

OHa copepKUT

35




European Journal of Computer Science, 2018, 4(1)

1) aIAaNTHPOBAHHYIO JJISI KQXKJAO0TO U3 3TUX YPOBHEN U peskuMoB MHpopmaruio

a) Copepskanust OOyueHwUs;

6) Uneanpubix Pesynbraros Joctmskenus Leneir O6ydeHus;

B) PeaspabIxX PesynbraToB [loctmkenus leneit O6yuenus, mosydaemyto ot OO;

r) MotuBanuit OO u OLleHOK pe3yJIbTaTOB €ro 00yJeHusT;

1) MetonioB u Texauku OOydeHus;

e) Kpurepues Jloctmxkenus Lleneit O0yueHus;

k) Yupassenus [Iporneccom O0yueHus;

2) HOCHUTEJIN COOTBETCTBYIONIEN MHbOpMauy 1 CpeicTBa peain3aluy Ipoiiecca 00yJeHus,
KOTOpPBbIEe 00€eCIIeunBa0T

a) yIpasJieHHE IIPOIIECCOM OOYJIEHHUS;

6) xpanenue NHdopmanuw;

B) motuBanuio OO;

r) nepenauy Madopmaruu Cozeprrkanus O0yueHus: o0bekTy obydenus 1mo Kanary [lepenaun
B TEMIIE U B IIOCJIEZIOBATEIBHOCTH, TpeOYyeMBIMU JIJIs1 KAXK0TO YPOBHSI M peKIMa 00yJeHusT;

J1) CcpaBHEHHE pe3yJbTaToB o00y4yeHUs (WJeaJIbHBIX W PpealbHbIX), HX Ppa3JIHIUUd C
KPUTEPUSAMH JOCTHKEHUS IleJiell 00yYeHUs U aHAJIN3 Pe3yJIbTaTOB ATUX CPABHEHUH, a TAKIKe

€) KOHTPOJIb (OIIeHKY) pe3yJIbTaTOB 00yUeHHs ITOCJ/IEe eT0 3aBEePIIEeHH;

’K) IIpephIBaHME TIpoIiecca 00yUeHH .

Crnenyer otmMeTuTh, 4TO0 MOoTUBanusaA OO — 3TO He €ro MOOIIpPeHue WIN HaKa3aHUe C IEeJIbI0
MIPUHYINTH K 00yUYeHUI0, a BO3/IeHCTBHE HA ero NH(MOPMAIIMOHHbBIE IIEHTPHI JIJIT 000CTPEHUS €0
BOCIIPHATHS, CO3aHUA KOMGMOPTHOCTU U MOBBIIEHU 3(P(PEKTUBHOCTH €r0 00yUeHUs.

[a | TectuposaHe paBrenne
» TpeByembii 1 OO o pesyTbTaros Kpurepun
TexyLL yposrm|—pt  TpeGyemonmy —p Tem_' y ' H:::H 4 Teqyueo
QOVHAKOBbI? wm TeK)'/_'L:.éew p&yl LTaT ypOBHS
ypos MNONoOXUTENBHLIN?
Her A
Cooeprarve Tpggprfm Tpebyemsin n MoHvviervie
—" TEKyLLErO TEKYLLMIA YPOBHMA YPOBHSA Ha
YpOBHS Tm QOVHaKoBbI? QOHy CTyrneHb
v o o v v
JemoHcTpauys 3aeepLLeHe
OOCTVDKEHVA 00y4eHVs Mo rbBb'fﬁ
Liernen TekyLLero Tpebymomy ongB _—
ypoBHA YPOBHIO Hy CTy

Puc. 10. YupoiieHHas cxema mnporiecca 00ydeHus

Ananmu3upysa cxeMbl PucyHka 9 W PHcyHKa 10, MOXXHO IOHATH, YTO XapaKTEPUCTUKU
HocuTeseln MHpopManuy U XapaKTEpUCTUKH CPEJICTB peaIn3aluy mporecca O0yJeHUs CIIelyeT

OLI€EHHUBATDb XapPAKTEPUCTHUKaAMM C HOSI/IIII/Iﬁ HT.
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HeobxonumbIM ycoBueM 3(p@dEeKTUBHOCTH OOy4eHHUsA ABJsAeTCS ydeT WHGPOPMAIMOHHBIX
xapakrepuctuk OO6bekta OOy4yeHUs, KOTOpblE JOJIKHBI IPHHUMATHCA BO BHHMAaHHE IIpU
dopmupoBannn VuHdopmanuu obydaromiell CHCTEMBI U €€ CPEeACTB [l peayin3alyu Iporecca
o0OyJeHHUsI.

CraHoBaTcs Takke Oosiee MOHATHBIMH IPOOJIEMbl O0yJYeHUs, CBA3aHHBIE C IPUMEHEHUEM
UT mpu mnoucke u OTOOpPE CPEACTB, O0ECHEYMBAIOIIUX OOy4YeHHe, W IPU KOPPEKIHU HUX
XapaKTEPUCTHUK (HampuMep, IPU MOBBIIIIEHUH KBATU(PUKAIINY IIPENo/IaBaTesIel).

Paznuuaror

a) HeaBTOMAaTU3UPOBAaHHBIE;

6) aBTOMATU3UPOBAHHBIE,;

B) YaCTUYHO aBTOMATU3UPOBAHHBIE;

o0ydJaroIye CHCTEMBI.

HeaBTromarusupoBaHHas oOyJaromas cUCTEMa — CUCTEMA, B KOTOPOH Bee QYHKIIMH JT0JIKHBI
BBITIOJTHATHCSA IpenozaBareseM (denoBekoM). Ero npodeccrnonaspHble U yeloBeUeCKHe KauyecTBa
JUU1S BBITIOJTHEHUSA TaKUX QYHKINH JIOJKHBI BO MHOTOM OLleHUBAaThesA XapakTrepuctukamu UT.

ITpu camoobyuenuu (yHKIuM obydaromieil cucreMbl BozsaraloTcss Ha O6bekT ObOyueHus,
KoTopoMy i 5¢@EKTUBHOTO BBHIMIOJHEHUA STUX (QYHKIUN HE0OXOIUMO HMeTh (IOJIyYUTB)
COOTBETCTBYIOI{E€ MAaTEPUAJIBI C YIETOM CBOUX HH(POPMAIMOHHBIX XapAKTEPUCTHK.

ABTOMATU3WPOBAaHHASA OOydYaroIas CHCTEMAa — CHCTEMa, B KOTOPOH BCe BaKHEHIIIHE
(pyHKIIUY BBIIOJTHAIOTCS TEXHUYECKIUMHU CPEACTBAMHU (aBTOMATaMM).

YacTUYHO aBTOMATU3UPOBAHHAS 00ydJarolasi cucTeMa IMpeAIoaraeT UCIIOIb30BaHNE B HEH
yesioBeka (mpemojiaBaTesisA) ISl BBIINOJHEHUS OCHOBHBIX WHTEJUIEKTYAJIBHBIX (DYHKIHH,
a TEXHUYECKUeE CPEJICTBA UTPAIOT BCIIOMOTATEJIBHYIO POJIb U CIIYKAT JJIfA YCUJIEHUS HEOOXOIMMBIX
Ka4eCTB MPeo/iaBaTesIs.

2.2.3. [Ipumenenne UT kak cpeacTBa AUCTAHIIMOHHOIO O0yUeHUA

CoBpeMeHHbIe HHOOPMAIIMOHHBIE TEXHOJIOTUU ITO3BOJIAIOT MOJETHPOBATH JIIOOBIE CJIOMKHBIE
CHICTEMBI, 2 3HAUUT, IMEETCA BO3MOKHOCTb MO/IEJIMPOBAHUSA y4eOHOTO IIpoliecca U B JTbHENIIEM
aHayims, gopaborka u T.J. Takue TEXHOJOTHH IMO3BOMIWIN Obl cHOPMUPOBATH HECKOJIBKO
006pa30oBaTeIbHBIX MOJIeJIEN 1 CMO/IEJIUPOBATD, F TPOCYUTATD 9G(EKTHI OT UX BHEAPEHUA.

Urtak, coBpeMeHHble WHGOPMAIUOHHBIE TEXHOJIOTHY, IIO3BOJIAIOT pelaTh 3a7a4yu
JIUCTAHITMOHHOTO 00pa30BaHUs, UTO IIO3BOJIUT JIIOJAM C OTPAHUYEHHOU CIIOCOOHOCTHIO, HE BBIXO/A
13 JIoMa ToJiydaTh oOpa3oBaHue. /Il MOCTPOEHUs TaKOW CHCTEMBbI 00pa3oBaHUsA HEOOXOIUMO
CO3/IaHUe CIIEYIOIIEeN CTPYKTYphI moAcucteM (PucyHOK 11).
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CucreMa OMCTaAHIMOHHOTO OG}FHEHMH
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Puc. 11. CxeMa IUCTaHITMOHHOTO O0y4YeHUs

Ha ceroguamHuil /IeHb JUCTAHIMOHHOE OOpa30BaHHE IOBCEMECTHO HCIIOJIb3YETCSA IPU
MOBBIIIEHUN KBaJIMUKAUU clienuainucToB. Ho 9To kacasoch B OCHOBHOM BY30B M Pa3IUUHBIX
KypcoB nepekBamndukanuu. Ho Hukak He mkos. JlaHHBIN cTepeoTun uM3MeHWIa «JlomamHAA
mkosia InternetUrok.ru» (CBuzerenseTBo 0 rocymaperBeHHOU akkpeauTtanuu OY COIIl «IlepBas
[ITkona») KOTOpas YCIENIHO peau3yeT CBOI 00pa30BATENIbHYIO JEATEJHHOCTh HA TEPPUTOPHUU
MockBbl. B KOTOpO# mpoii/isi AUCTAHIIMOHHOE 0OyUYeHre MOKHO c¢1aTh EI'D u mosyauTh arrecraTt
00 cpestHeM ob6paszoBaHuu. [Ipu 3TOM Ball peOGeHOK OyZieT YUCIUTCA B IIKOJIE TapTHepe I'. MOCKBBI.
Eme onun noka munyc — 3to EI'D Heobxonumo caaBath B MocKkBe, T.K. IIIKOJI IAPTHEPOB IIOKA B
npyrux ropoaax Poccuu Her. 1o BO3MOXKHOCTH POAUTENN CAMOCTOATESIBHO MOTYT IOA00paTh
IIKOJIy IapTHeP, HO MOKA 3TO OYeHb CJI0KHO, TaK KaK IIKOJIbl U UX PYKOBOJUTEIN He IOHUMAIOT,
Kak 5T0 paboraer m 0Oositcsa OpaTh Ha cebsl OTBETCTBEHHOCTh. V1 HE MaJIOBaKHBIM MHUHYCOM
SIBJISIETCS TO, YTO JJAHHBIA BUJT 00pa30oBaHUs IUIATHBIH (OT 2500 /10 5000 pyd. B MecsIIr).

[Ipumenenne UT c mpaBuibHA OPTaHU30BAHHBIM ITPOIECCOM JIUCTAHIMOHHOTO OOyUYeHUs
MTO3BOJIUT PA3BUBATh HOBOE HAIIPABJIEHHE B CpeAHEM 00pa30BaHUU.

BepHeMcs K BO3MOKHOCTU AUCTAHIIMIOHHOTO MCIIOJIb30BAHUS IMCTAHIIMOHHOTO 00pa30BaHUsA
B Mmupe. /luctaHnmonHoe ob6pa3zoBanue B EBporie pa3zBuBaercs naBHO. Tak, HapuMep, CTOMMOCTD
obyueHus B Prkckoil cpegHed 1mkoybl NO1 cocTaBiisieT 295 €Bpo 3a mnosyroaue. OmiaTy MOKHO
pasaenuTh mo Mmecanam. [Ipu omnate mo MecsAnaMm IojydaeTcsa 49 € + miara 3a pasfejieHue
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rpaduka. Perucrpanus Ha caiite oopazoBanus — 19 €. [lnaTta 3a sx3ameHbl — 110 €. B nepeBoze Ha
pycckue pybJId B TO/ COCTaBUT IIPUMEPHO 54 000 pyo.

B Poccum pucraHmuonHas o0mieoOpasoBaTenbHass oHaiH-mKosa NO1 (https://online-
school-1.ru) omHa W3 NEPBBIX IIKOJ JUIA TeX KTO HE MOXKET IOCelaTh OOBIYHYIO IIIKOJIY.
ATo BeyIas OHJIAH-IIKoIa B Poccuu, KoTopas Ja€T MOJTHOIlEHHOe oOydeHHe ¢ 1 Mo 11 KJIace,
a TaK)Ke TapaHTUPYeT aTTeCcTaT TOCYAapCTBEHHOTO 00pa3iia, KOTOPhIN mpu3Haercs BceMu BY3amu
Poccun.

B Hell ucnosp3yeTcs WHANBUYUIBHBIA yueOHBIN IUIaH, paboTAaIOT JIydIlie IpenoiaBaTesu
Caukr-Iletepbypra u MocKkBbI pa3pabaThIBAIOT KAXKJIOMY YUEHUKY WHIUBUAYAIBHYIO IIPOTPAMMY
00y4JeHUs1, KOTOpas 3aBUCUT OT 3HAHWH U YCIIEBaeMOCTH pebeHKa 10 BceM 0a30BbIM IIPeMeTaM, a
TaKKe OT JINYHBIX IPEANOUYTeHHH B Haykax U crmocobHocred. Ha pucyHKe 12 mpe/iCTaBJIEHBI
BapHUaHTHI O0OYYEHUS U CTOUMOCTb.

OHJIAWH &
IIKONA Na o TNABHAA YC/IYTH O KOMIMAHWM UEHbI OT3biBbl OBPATHAS CBA3b
BuiGepuTe BapMaHT 06y4eHWs1, KOTOPbIH NOAXOAUT UMEHHO BaM!

3HAHWA 2.0 3HAHWA 3.0 WHOVBWAYAJIbHbIM

Ecnmn HYMHO «NOATAHYTb® Ecnu Bl OCTaeTeCh HA MHKCMMyM BHUMaHUA YUEHHKY.
LIKO/IBHYIO NPOrPaMMY. cemefiHOM opMe OGY4eHH B VIHOMBMAOYaNbHbIE 3AHATHA.
CBOEA LWKONE, HO XOTHTE
NOBBICHTh K34ECTBO 3HAHUA
Balllero pe6eHKa.

Bu/IeOyPOKM NO ECeM Bce onuuMM Tapuda

npeaMeTam

CHUCTEeMa KOHTPONSA 3HAHWA

Mpogopwextaums

JLOCTYN K 3NeKTPOHHOR
6ubnuoTexe

Martepuansl,

Bce OnuMM Tapuda "3HaHus
2.0"

OHNafH-32HATHA C
npenopasaTensaMn

Mpoeepka
WHAMBHAYAABHBIX 2303HAR
npenopfasaTensMn

JvuHBIA KypaTop

“Llikona”

Pa60Ta C y4yeHUKaMH c OB3

3aHATHA TeT-a-TeT

MpueneueHne
CNeLHanncToR YIKOro
npoguna

cooTeeTcTRYyOWMe OrOC MonHocTsio
MHAMBMAYaNbHBIA Noaxon
MoproToeka KEMA M Or2 ¢
npenojiaBaTensMm-
IKCNepTaMn

Puc. 12. BapuaHTsl 00y4eHUs ¥ CTOUMOCTD

B cBa3u ¢ MHoroo6pasmemM HCHOJIb30BaHUS B cdepe oOpa3oBaHUs OOBEKTOB U CHCTEM,
co3nanHbplix ¢ npumeneHueMm HWMKT, mnpezjaraercsa CTpyKTypupoBaTb HUX B paMKax Tpex
OTHOCHTEJIPHO CAMOCTOATEJIbHBIX 00J1aCTel TPUMEHEHUA:

® B yueOHOM ITpOIIeCCe;

® B yIIpaBJIeHNH 00pa30BaHUEM;

o obecrieueHNH NHGOPMAIIMOHHON OTKPBITOCTH CUCTEMBI 0Opa30BaHUS.
® 5 IPENMYIIECTB AUCTAHIIMOHHOTO O0yJYeHUs:

®lellleBU3HA: 110 Pa3HbIM DSKCIIEPTHHIM OIlEHKaM, OHJIAaWH OOXOJUTCSA Ha 40-60 % 110
CPaBHEHMIO C YaCTHBIMHU ITKOJIAMH;

® IOCTYITHOCTh: C KaK/JIOr0 pabodvero Mecra, B JJI000e BpeMsi, OTIEPATHBHO;

®B IleHTpe o00pa3oBaTeJbHOTO IIporecca — OOydaeMblii: HEOTPAHWYEHHBIH BBIOOD
nHbopMalu O KypcaxX, IIoJlaya MaTepuajoB B Haubosiee IKeJaTeIbHOM pUTME U
I10C/1e40BaTE/IbHOCTH,
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® MHOTOKPATHOE HCII0JIb30BaHUE OJTHOTO M TOTO K€ MaTepuasia, BO3MOXKHOCTb Pa3/leIUTh €ro
Ha OT/IeJIbHBIE OJIOKU U UHTETPUPOBATh B Pa3INUHbBIE KYPChI / UCIIUILIINHBI;

ecrocob coxpaHeHMs 3HAHUM U pe3yJIbTATOB TECTUPOBAHMUA IO IMPEAMETY B TEUEHHUH BCETO
y4eOHOTO IEPHO/IA U T10 3aBEPIIEHUIO O0yUeHUs HAJTUYNe 3JIEKTPOHHBIX aPXUBOB.

HemocraTku: Ha CErOAHAINIHUI JIeHb HE OYEHb XOPOIIIO OTpabOTaHbI BOIIPOCH! co caader EI'D
IIPU IIKOJILHOM JIUCTAHITMOHHOM 00yueHuH. Tak kak myHKThI EI'D /1714 TaKuX IMIKOJI OTKPBITHL OOBIYHO
B TOM TOPOJIE, I7ie OHU (PU3UIECKH PACIIOIATAIOTCS, UTO HE OUeHb YZI00HO, TaK KaK Ha MEPHO/] CIAUN
EI'D yyammecs 10JDKHBI Ilepeexath, HanpuMep, B MockBy. Ho 3T BOIIpockI OyAyT pelaThesi U TaKHe
JIMCTAHITMOHHBIE IIKOJIBI 00EIIAIOT pelleHre STOH TPobJIeMy y2Ke B CJIEAYIOIIEM TOTy.

3. PesyabTaTsl

V3yueHnHble mpobsieMbl 00Opa3oBaHHMA MOTYT IIOMOYb B CO3/IaHHE STAJIOHHOM MOENH
obpasoBaresibHOU cucTeMbl. IlocTpoeHa ympoiieHHas cxeMa oOydaromeil cucreMbl U OOBEKTa
obyuenusa (OO). /laHHas cucTeMa HMeeT HECKOJIBKO YpoBHel oOyuenus: TecrupoBanue OO,
JleMOHCTpanus Iporecca J0CTHKeHuA Iesled o0yueHus, TpeHupoBka OO 1O UX JIOCTUKEHUIO U
KOHTPOJIb Pe3yJIbTATOB JIOCTIIKEHHUS IeJIell KOHEYHOTO YPOBHS 00yUeHU I IOCJIe €r0 3aBEPIIEHNUS;
IIpepbIBaHue Mpoliecca 00ydeHus [ocJIe ero 3aBeplieHus wiu mno tpebosanuio OO.

4. 3axaoueHue

[Ipoanasm3upoBaHO NpHUMeHeHUe WHQOPMAIMOHHBIX TEXHOJIOTMA B OpraHU3aIuu
0oOpa3oBaTeIbHOTO IIpollecca U BBISABJIEHO P HemocTaTKoB. Kpome Toro, mpumenenue WT kak
cpezicTBa OpraHu3anuu oOy4YeHHs JOJDKHBI MCIIOJIb30BAaThCs HE TOJIBKO B KadecTBe OOydJaroIIuX
5JIEMEHTOB, HO U B LI€JIOM JIJIs1 OPTaHU3AIIUU TUCTAHITMOHHOTO CpeIHEro 0Opa3oBaHus.

Utak, coBpeMeHHBble UWH(POPMAIIMOHHbIE TEXHOJIOTUH, IIO3BOJISIOT peNiaTh 3aJla4uu
JIUCTAHITMOHHOTO 00pa30BaHUsI, UTO MIO3BOJIUT JIO/SIM C OTPAaHUYEHHOU CIIOCOOHOCTHIO, HE BBIXO/IS
13 JloMa moJiydaTh obpasoBaHue. [IpemyiokeHa cxeMa CHCTEMBI JUCTAHIIMOHHOTO OOyYeHHs IS
CTYIIEHU CPeTHETO OOpa30BaHMUS.

OmylallH IIKOJIBI Ha CETOAHAIIHUN JIeHb CYyIIECTBYIOT B Poccuu TOJIBKO ILJIaTHBIE.
Pexomenayercda  pas3BUBaTh AUCTAaHIIMOHHOE cpenuee obpaszoBaHUeE B OIO3KETHBIX,
MYHUIIUIIAJIbHBIX HIKOJIaX, TMMHA3UAX NI JINLEAX.
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IIpo6s1eMBbI OOpa3oBaHUA U I[yTH PENIEHUS C IIOMOIIHIO
UHGOPMAIMOHHBIX TEXHOJIOTHH

l'asmua HukosaeBHa BepmmHuHa 20 °
2 COYMHCKUH TOCYZlapCTBEHHBIN YHUBepcUTeT, Poccuiickaa eneparnus

AnHoTanua. OgHOH U3 BOXKHEHIINX 3a7a4 00pa30BaTeIbHON CUCTEMBI B TOM, UTO OHA IIO-
IIPEXXHEMY CYIIIECTBYeT caMa 1o cebe OTAEJbHO OT HOcUTesel 3HaHWU (yJuuTesel, Iefaroros) u
camux yvaruxcs. IIpo6yieMbl 06pa3oBaHUsA MO-IIPEKHEMY KPOIOTCS B TOM, UTO:

a) O6pazoBanue yuamierocss GoOpMHUpPYeTCs BCel SKOJIOTUYECKON CHCTEMOH, B KOTOPYIO OHO
BXOJUT B COOTBETCTBUHU C IOCTABJIEHHBIMU Iepe/l HUM IeJIAIMU U 337layaMi, B TOM YHUCJIe, BCEMU
MHOOPMAIIMOHHBIMU CPEeICTBAMM BO3/IEHCTBHA HA €ro YIpaBjAlollue OpraHbl: HAIpHUMeD,
IIOCPEJICTBOM IIPOTPAMM PaJii0 U TEJEBU3UOHHOTO BEIAHUA, KUHODUIBMOB, IOy MPOTPAMM,
MY3bIKQJIBHBIX IIPOTPAMM U PEKJIAM.

6) Kaxmoe wHpOpPMAIMOHHOE CpPEACTBO 00JIafiaeT OIpeNeeHHBIMH IICUXOAETMIECKUMU
sddexTamu.

B) Yuampecsi UMEOT pa3Hble YPOBHH obOpasoBaHusd. llesm u 3amaum Jyia ydaiierocss Ha
HAYaJIbHOM 3Tare 00pa30BaHUsA CTABATCS YUUTEJSIMU U UX poxurenu. OHH MOTYT He COBIIQ/IaTh U
Jla’ke IPOTUBOPEUUTH APYT APYTY. [[J1 yCTOMUMBOTO CYIIIeCTBOBAaHUA KOHKPETHON 5KOJIOTUYECKOMN
CHUCTEMBl M yuallerocsi B Held HeOOXOAWMO He TOJIbKO YYUTHIBATh IIOJIOXKUTEJIbHBIE U
oTpunatejbHble Icuxofenuueckue 3G@eKTbl Bcex IMyOJWYHBIX MEPONPUATUH U CTPOTrO
KOHTPOJIUPOBATH UX, HO U IieJIeHAIIPaBJIeHHO UCII0/Ib30BaTh UX.

r) [Tony4yeHne o6pa3oBaHMsA yJalUMCS U €r0 BOCIIUTaHUE UMeET IEPBOCTENIEHHOE 3HAUEHNE
JUISl YCTOMYUBOCTHU 5KOJIOTUYECKOU CUCTEMBI, B KOTOPOH OH HaxoauTcsA. CylecTBeHHYIO pOJIb IIPU
5TOM HUTPAIOT Icuxoenndeckue 3p@eKTrl Bcex BUI0B UH(POPMAITMOHHOTO BO3/IEHCTBU.

B crathe OyayT M3ydeHbl MOHATHSA — «JAHHBIE», «OIMHMCAHUE», «MHDOPMAIIUA», «MOIEIb»,
«HH(POPMAIMOHHbIE TEXHOJOTUM B 00pa30BaHUE», «3HAHUE», «IIO3HAHHUE», «IKOJIOTHYECKas
cucTemMa» H T.J.

PaccmoTpeHo o6pa3oBaHue yUaIUXCsA U €ro pa3JIUYHble YPOBHU B Pa3HbIe IEPHUO/IBI JKU3HU
B COOTBETCTBHUH C IIOCTABJIEHHBIMH II€peJl HUMU IeJIAMU U 3a/[a4aMH.

Byzner nzy4yeHO BiIMSHME SKOJIOTUYECKOW CHCTEMBI HA YPOBEHb 0OpPa30BaHUSA MOJydaeMbIM
ydqamuMucsa. V3ydeHbl WCTOUYHMKU 3HAHUN M CpeZCcTBA OOpa3oBaHUA B 3aBUCUMOCTH OT
JIOILyCTUMOTO YPOBHS 00pa30BaHUs.

* KoppecnnoHAUPYIOLIUHI aBTOP
Anpeca 37ekTpoHHOU mouThl: kaf-it@rambler.ru (I'.H. Bepiuauna)
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CoBpeMeHHbIe HHDOPMAIIMOHHBIE TEXHOJIOTUU TI03BOJIIOT MOJETUPOBATh JIIOObIE CI0KHbIE
CHCTEMBI, a 3BHAUUT, KIMEETCsI BO3MOKHOCTb MO/IEJIMPOBAHUS YUeOHOTO IIpoliecca U B JaIbHEHIIIEM
aHanm3, 7opabotka U T.a. [IprMeHeHHE TaKMX TEXHOJIOTUU TO3BOJIHIN Obl cHOPMUPOBATH
HECKOJIbKO 00pa30BaTeJIbHbIX MOJIEJIEd M CMOJAEJUPOBaTh, M MpPOcUUTaTh 3PGEKTHI OT HX
BHE/IPEHUS.

KiaioueBble cioBa: nH(pOpMaIMOHHbBIE TEXHOJIOTHUA B 00Pa30BaHUH; CETEBbIE TEXHOJIOTHH;
MHTEJUIEKTyaIu3alius 00pa3oBaTeIbHbIX CHCTeM, MH(POPMAIMOHHbIE TEXHOJIOTUHM KaK CPEJCTBa
JINCTAHITMOHHOTO OOydYeHHs, KadecTBO OOydeHHUs, TOCTyJIaThl 0Opa3oBaHHsA, 3JIEKTPOHHAs
nHbopMaImoHHas o6pa3oBaresibHasl cpefia, YIeHUK, SKOJIOTHYECKas CUCTeEMa YUallerocsi, ypOBeHb
00pa3oBaHUs YdYalllerocs, PeajbHOCTh, WLIIO3WH, Pa3/IMYUMOCTh, HEPA3JIUUYHUMOCTb, MO/IEJIb,
MOJIE/TUPOBAaHUE, 3HAHUE, CMBICJT.

42




